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St.Louis 3, Mo 
LIGHT im Gs 


25% UPLIGHT 


BETTER LIGHTING QUALITY 
BETTER WORKING ATMOSPHERE 
10% BETTER MAINTENANCE 


WYTELINER 
INDUSTRIALS 


Their V-shaped center reflector can’t trap 
dirt or dust. Therefore, it stays clean far 
longer than flat-center reflector units. 


Guth 25% Uplight fixtures produce powerful 
downlighting and afford 27° normal 
shielding. They wash away gloom and over- 
head shadows, improve eye comfort and 
working conditions... assure maximum 
lighting efficiency, plus less maintenance, 
even under the poorest area conditions. 


A GUTH EXCLUSIVE! 


KOLORKODED 
INDUSTRIAL FIXTURES 
WITH BUILT-IN TRAFFIC LIGHTS 


.-.red, green and yellow “signals” 
to direct traffic, protect workers, 
identify plant or storage areas. 


ONLY SQUARE D STARTERS 
" WITH ONE-PIECE 
OVERLOAD RELAYS 
GIVE ABSOLUTE PROTECTION! 


e Only Square D makes thermal 
overload relays with 1-piece construc- 
tion—and only with 1-piece construc- 
tion can you know you've installed the 

heater correctly. Square D 1-piece 
overload relays can be installed only 
one way. They are factory-assembled, 
individually tested and calibrated, 
completely tamper-proof. Repeated 
tripping will not affect accuracy. 

You pay for overload protection — 
be sure you get it. Insist on Square D 
l-piece overload relays for absolute 
protection. : 


Heat-respon- 
sive element 
(solder pot) 
provides accu- 
rate response 
to overload, yet 
prevents nui- 
sance tripping. 


Heat-producing element 
is an integral part of 
overload unit. It's perma- 
nently joined to solder 
pot, can't become mis- 
aligned. 


: Square D Company 
Department SA-221 
4041 North Richards Street 
Milwaukee 12, Wisconsin 

Please send me information on Square D 
magnetic starters, along with your simple 
3-minute “jig-saw’’ demonstrator 
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—see why only 
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wherever electricity is distributed and controlled 


CONVERTIBLE VAPORTIGHT 
FIXTURES 


to relamp or convert! 


One trip up the ladder, a few quick twists of 
the wrist, and relamping or wattage conversion 
is done! V-51 reflectors with integral neoprene 
ring adapt perfectly to the grooved 
unilet... permit instantaneous 


Reflector 

Steel, with green por- 
celain enamel exte- 
riots sized for 10Q W, 
150 W, or 200 W 
lamps. Snaps easily 
into position. 


Malleable fron Unilet 
Takes either 100 Wor 
TSO-200 W adapters. 
Ceiling, pendent, or 
~ bracket types available 

in a variety of hub sizes. 


Unit Assembly... 
Adapter, Globe, 

and Guard 
100 W and 150: “ W size globe adapter with 


Siungers: which snap cue into cavities in 
adapter, Vaportight globe in 100 W or 150-200 
W sizes in Wear glass or various colors. 


"U. S. Pat. 2,749,433 
2,749,435 2,715,214 
Canada Pat. 531,655 
511,696 


substitution of reflectors. 


For economical service and maintenance, 
it’s hard to find anything more practical 
than Appleton’s V-51 Series exclusive 
unit assembly (adapter, receptacle, globe, 
and guard). Shock absorbing socket cuts 
lamp replacement costs. Try the 
Appleton V-51 Series standard or shallow 
dome, deep bowl, or angle type reflectors 
and 100 W and 150/200 W vaportight 
unit assemblies in your plant today. 
Available in a variety of hub sizes in 
pendent, ceiling, or bracket type 
fixtures for every kind of installation. 


Maintenance man takes 
spare assembly to lamp requiring replacement 
or wattage change. .. removes lamp assembly 


An upward thrust 
and slight, quarter twist engages 


. screws fresh unit in place and the job is 
done! Higher wattages of 150/200 are inter- 
changeable with 100 watt unit and can be 
used in same unilet body. (Die-cast aluminum 
guard turns counter clockwise to act as a tool 
for easy removal in relamping). 


APPLETON ELECTRIC COMPANY 


1704 Wellington Avenue « Chicago 13, Illinois 


Also Manufacturers of: 


a 


“ST” Series Connectors 
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neoprene’ring with the groove in the unilet 
and snaps the reflector in position. Entire 
operation of removing lamp, inserting new 
unilet, and positioning of reflector requires 
no special tools...no set screws...no small 
parts to juggle. Absolute simplicity! 


Explosion- 
Proof 
Fixtures 


Malleable Iron 
Unilets & Covers 


Automatic 
Reelites 


Sold 
Through Franchised 
Distributors Only 


APPLETON 
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Department of Commerce forecasts show new construction up mod- 
erately in 1960. Analysis of electrical work prospects indicate better 
than average gains are in store for the industry this year. 


The Truth About Long-Life Lamps. ............. 00.0 cee eee eee ens 78 
By B. C. COOPER—A factual analysis of the performance and relative 
operating costs of “standard,” “extended service,’ and “long-life” 


incandescent lamps. Essential data are derived from independent 
laboratory tests of samples of typical lamps, purchased from typical 
suppliers. 


Rewinding. 3-Phase: Motors .2.9 sets olescs' eee ace w sitar tothe etedieie cle peace 87 
By JOHN MOLNAR—How to rewind 3-phase squirrel cage motors for 
speed changes. 


Can You Select the Better Contracts?—Part Il...............-.0c0 ee eee 88 


By RAY ASHLEY—Only the electrical contractor can determine if a 
specific job will fit his organizational setup. 


Calculating #Floortbosses.i: ai o.0 ess sdastec sic cue 4 sb cit le, Chr oneal duetle Bpepease aes 90 
By GLYDEWELL BURDICK—Suggestions for improving the accuracy 
of electric heating cost estimates through a refinement of floor loss 
computations. 


Power: for. the; Winter Olympics 2:20.10 0% 63). 87 dieuoue ey nee ohne We viene 94 
By GEORGE RETTER, JR.—Squaw Valley, site of the 1960 Winter 
Olympic Games, represents a $16-million investment in facilities that 
include dozens of special-function buildings, four skating rinks and 
five ski-lifts served by a 480-volt distribution system. 


Wiring Kalamazoo’s Downtown Mall ............00: 550 c eee erences 100 
The project features an underground duct-work system, various 
arrangements of outdoor lighting equipment and an existing 400-watt 
color improved mercury-vapor steel lighting system. 


AIl-Eloctrie ‘Colonial Style 4... °./). 22 Wie Was oa Sealy 2G 5.0 as ee 103 
Renovated apartment building combines the comforts and conveniences 

of all-electric living with the styling and architectural design of an 

early American setting. 
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Time and again, an electrical contractor and his Graybar 
man, thumbing the specs and combing the catalog over 
midnight coffee, come up with important savings. 

It wouldn't be possible without Graybar’s complete in- 
stock lines . . . and unless the Graybar man knew literally 
thousands of electrical items from first hand experience. 


Graybar Service includes: Objective rec- 
ommendations. On-the-jab technical help. 
Mast complete lines. Planned stocks to meet 
“your needs. Expert counter service. Speedy 


handling of will-calls. 


420 LEXINGTON AVENUE, NEW YORK 


Reducing your costs through efficient selection of equipment 
is just one of three direct benefits you get from Graybar. 
The other two: your Graybar service team of Field Sales- 
man, Inside Salesman, Counterman and Specialists also — 
helps speed your work ... and build your business. 

Running into cost problems? Call your Graybar man now. 
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Power-Plus Apartment Wiring ................... 104 
By W. J. MARTENS—Contractor sold owner wir- 
ing job by citing the advantages of installing an 
electrical system planned to meet apartment 
dweller’s increasing demands for more electrical 
servants. 
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Relighting an industrial assembly plant; plastic 
conduit for underground feeders; generating 
plants power TV booster station; electric heat 
warms dugout. 
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Slide clips hold parts jars; simple dumbwaiter 
saves shop steps. 
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Product news announcements; catalogs and bul- 
letins. 
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Questions and answers on ac meter leads on 
switchboards; batteries; paralleling transformers. 
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Answers to code questions on services exeeeding 
600 volts—transformer protection; multi-wire 
branch circuits; underground feeder cable. 
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Despite present high income tax rates, you may 
be able to save important tax dollars by creating 
a trust. 
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Business will be bolstered by favorable economic conditions 
during the first half of 1960, and a high rate of activity seems 
assured throughout the year, assuming that the steel strike is not 
resumed. Steel production should continue to expand, auto pro- 
duction is expected to set a new three-month’s record, building 
construction overall is scheduled for a continuing climb, retail 
sales are at an all-time peak—should continue to expand, per- 
sonal income is at an all-time high, and employment remains at 
a high level. 

Negative influences in the economic ‘outlook include a 
predicted decline in housing starts, continued tight credit, an 
unbalanced Federal budget for fiscal 1960 ending next June 30, 
continued inflationary pressures. 


Private homebuilding last year totaled over 1,325,000 units, 
according to an early year-end estimate, and nearly equal to 
the all-time record of 1950. But with mortgage money scarce a 
decline to between 1.1 million and 1.2 million units is pre- 
dicted for 1960. 

Housing starts in November dropped to 92,300 from 105,100 
starts in October, but this decline was considered less than sea- 
sonal. A revival of big-scale federal lending in the mortgage 
market is being considered in Congressional circles to stimulate 
private housing starts. The Administration, however, will oppose 
any action, on the basis that housing needs no push that might 
contribute to new inflationary pressures. 


An increase of 2% in new construction spending is forecast 
for 1960 by Business and Defense Services Administration, Dept. 
of Commerce. This increase totals about $1.3 billion, would 
result in total construction spending of $55.3 billion this year. 
The important angle, from an electrical construction stand- 
point, is the predicted mix. Housing, which carries a small per- 
centage of electrical work, may decline by about 3%, dollarwise, 
or up to 10% in number of starts. On the other hand, healthy 
increases over 1959 construction are predicted in industrial, 
commercial and institutional work. 

Capital spending for new plant and equipment is also heading 
back toward its peak, with a predicted 10% rise this year over 
1959. 

Highway construction has been slowed on account of financ- 
ing, will probably result in a new demand this year for another 
boost in federal tax on gasoline. 


Cost-of-Living is inching upwards slowly, as November 1959 
index rose to 125.6% of 1947-49 average, up 0.1% from Octo- 
ber. This was the sixth new price high point in the last seven 
months, and compares with 123.9% for November 1958. 


Steel mills last month set a new weekly production record of 
2,732,000 tons, with mills operating at 96.5% of capacity. Other 
economic indicators include: industrial production in November 
was 148% of 1947-49 average; major electrical appliance sales 
last year topped 1958 sales by 17% and a 3% increase over 
1959 is forecast for this year; employment at mid-November 
totaled 65,640,000, while unemployment rose to only 3,670,000, 
or 5.6% of work force; personal income in November inched up 
again to a record annual rate of $384.8 billion, topping the 


previous high of $383.8 billion in June 1959 just previous to the 
z . steel strike; total consumer credit last October was $49.8 bil- 
y lion, compared with $43.6 billion a year earlier, and consisted 
a of a $38.4 billion for installment credit, $11.4 billion for non- 


installment credit. 


Sidelights 


What’s Ahead 


Department of Commerce statisticians see a healthy construction year 
ahead; some declines, notably in residential work; some advances, par- 
ticularly in industrial work. The year should wind up a little better over 
all than last. For the electrical industry, the picture is brighter as the 
advancing categories are those with relatively high percentages of elec- 
trical work. For the Commerce predictions on construction activity and 
our own estimates of electrical construction activity see ‘Outlook for 


1960” beginning on page 75. 


Long-life Lamps 


For many months, long-life incandescent lamps have been advertised and 
sold by metropolitan department stores and other retailers. Claiming and 
sometimes guaranteeing 10,000-hour life or five years service in home- 
lighting for these lamps, the advertising has aroused wide public interest. 

After inquiries from readers, many with responsibility for maintaining 
thousands of lighting fixtures, we decided to find the facts and present a 
full report from which our readers could readily compare the performance 
of long-life lamps with conventional lamps of shorter average life. 

To exclude any possibility of bias in performance data selection, we 
bought a broad sampling of lamps at retail and submitted them to a 
leading testing laboratory which provided us with exact performance 
values for each lamp. The reported values, averaged by Associate Editor 
Berlon C. Cooper, provide the basic data for his detailed comparative 
analysis “The Truth About Long-Life Lamps” beginning on page 78. 


NECA President mas ty." Fa ae aA hse 


Harold A. Webster (cover photo) of T. Frederick Jackson, Inc., electrical 
contractors of New York, N. Y., is the new president of the National 
Electrical Contractors Association for 1960 and 1961. Mr. Webster was 
pace Bree idett for District 1 and a member of the Executive Committee 
fe) ECA. 


National Electrical Week fats 


The week of the birthday anniversary of Thomas A. Edison, February 
7-13, will be observed throughout the United States as National Electrical 
Week. Chairman of the NEW Committee is N. J. MacDonald, president 
of Thomas & Betts Company of Elizabeth, N. J., and president of the 
National Electrical Manufacturers Association. NEW is a broad umbrella 
activity in which all branches of the electrical industry can participate. 
Promotional materials for electrical contractors including buttons, bumper 
strips, posters, mats and speech material are available at a nominal cost 
from the NEW Committee, Suite 306, 407 N. 8th St., St. Louis 1, Mo. 


ELECTRICAL MATERIALS 
COST INDEX 


BASE LINE (1000) REPRE- 
SENTS COSTS OF TYPICAL 
ASSORTMENT OF MATERI- 
ALS FOR A SELECTED JOB 
AS OF NOVEMBER 1, 1951. 
INDEX POINTS REPRESENT 
THE VARIATION OF THESE 
SAME MATERIAL COSTS AS 
OF THE FIRST OF EACH 


MONTH, 


SOURCE - NATIONAL PRICE SERVICE, CLEVELAND, OHIO 
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NUTONE BUILT-IN STEREO 
COMBINED WITH AM & FM RADIO, — 


INTERCOM, HIGH FIDELITY MUSIC 


Coney 


t’s new . . it’s beautiful . . it’s Stereo 
. . plus the step-saving convenience of 
Intercom . . plus am-fm Radio . . 
us High-Fidelity music . . combined in 
the NuTone Built-In Stereo System. 


Built-In Wall Speakers offer the finest 
fone because no cabinet can match their 
rigidity and size. The complete system 
is engineered for easy operation. 


Here is an exciting idea for your 1960 
homes . . areal luxury . . which adds 
many times its cost to the home value. 


Dual Chassis Amplifier .. . 


Now you can offer STEREO 
through the entire house, 
not just in a single room. 
No costly console cabinets. 
. . No wasted floor space! 
Everything is built-in. 

Fits standard 4” studding. 


Arrange the components you 
want to suit your own plans. 
The moderate cost will 
surprise you . . far less than 
the same units in cabinets. 


also contains Intercom Controls.. 


» AM-FM Radio Tuner . . . receives two programs at the same time. 
4 Built-in Cabinet for Record Storage . . or Cartridge Tape-Deck.. 
\ Fold-into-wall Record Changer. 4 speeds. Automatic shut-off. 
Xi Wall Speakers with controls for Intercom. . Balance. . Volume. 
System includes Door speaker, Remote controls, Outdoor Speakers. 


NUTONE'S New 


Sa-Power FANS 


CRISP, ULTRA-MODERN STYLING! 


NuTone offers America’s Newest Exhaust Fans. 
Completely redesigned for beauty and luxury . 
engineered for power and performance. changed 

in every way —except the price is the same! | 


Sparkling anodized grilles for the “Jet-Look”. . 
Improved motors and blades for “‘Jet-Power”. 
Nine new models for wall and ceiling . . Pull- 
Chain or Automatic . . Horizontal or Vertical 
Discharge . . All NuTone Exhaust Fans meet or 
exceed FHA Minimum Property Standards. (MPS.) 


Seovoeeeoseseoeoseerse — : 
peecceecccccscoccenn 


NUTONE'’s Vew 


Coiling HEATERS (| 


“BUILT-IN” OR SURFACE MOUNTED 


New slim-line styling that hugs the ceiling! 
Your choice of surface-mounted Radiant Type 
with air-cooled housing . . or the Exclusive 
Heat-A-Ventlite . . combining a Heater plus an 
Exhaust Fan plus Ceiling Light — to save space. 


NuTone Ceiling Heaters have armored elements 
for longer life and trouble-free performance. 
Moderate in Cost — Easy to Install. 


NEW DELUXE 1960 Catalogs in BINDER 
Write to NUTONE, !INC., Dept. AB-1, Cincinnati 27, Ohio 


Don't Price Yourself Out of the 
PLUS Features You Get with 


SQUARE D CONTROL CENTERS 


@2e¢o @SSSSCSSCOBSSSESOC OBESE P SRP ESLOE ESE SEES EBESSES of @ 
a a 
e @ Industrial construction 
o @ @ All outer surfaces and struc- 
2 © tural parts are 12 gauge Built-in safet 
# © steel. Corner channels, cross Saves space 2 : ¥ 
@ ® Unit heights in 3-inch incre- Units are metal-enclosed 
" , members and doors are face ee tine Aoi ot 
¥ «@ formed on special dies for Spas seein Lye eRe . i ie 
§ o@ maximum rigidity. Rust-re- y vantage which permits use fis as Ute at one 
ee sisting finish—phosphatized ° units with minimum heights, Las dadbaetia | she ecatelaaamtea 
; ‘ plus baked caine. eliminates the wasted space attached—can’t be ac- 
Ys typical of modular systems. cidentally discarded. 
oI Switch-type units have 
6 visible blade discon- 
> nects for added safety. 
° 
© SESE i 
° Extra control flexibility 


A variety of removable 
panels accommodates up 
to four oil-tight push 
buttons and pilot lights. 


Tubular vertical buses 

Another Square D 
““exclusive’’— inherently 
stronger—greater cooling 
surface. Extra-wide spac- 
ing between phases 
gives added “break- 
down” protection. Plug- 
in stabs are silver-plated 
copper backed by steel 
springs — give high pres- 
sure low resistance con- 
tact at all times. 


Liberal wiring space 
Wiring channels arelarge 
and accessible. No wire 
fishing through narrow 
passageways — wires can 
be laid in position — less 
costly installation. 


GET THE COMPLETE STORY 


BULLETIN SM-244 gives detailed informa- 

_ tion on all of the “plus” advantages you get 
when you specify Square D motor control 
___ centers. Send for acopy. Square D Company, 
4041 North Richards St., Milwaukee 12, Wis. 


| SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
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This is National Homes’ 1960 “Lorraine” model... 


Designed for easier living ... With telephone planning ! 


NATIONAL nh HOMES PERMANENT FINISH 


ALUMINUM 


National Homes’ Regency Line will feature provisions 
for as many as eighi telephone outlets per home—per- 
mitting extension phones in all key working, playing and 
sleeping areas. Above are the bedroom and kitchen- 
dining telephone locations in the “‘Lorraine” model. 


The nation’s largest builder of homes—National 
Homes Corporation—is adding telephone convenience 
to the many modern features it will offer buyers 
this year. 


National Homes’ entire Regency Line, including 
the “Lorraine’’ model shown here, will contain pro- 
visions for multiple built-in telephone outlets. 


As homeowners require new extension phones, 
they can have quick, trouble-free installations with 
wiring neatly hidden inside walls. Such telephone 
planning preserves the beauty of room interiors and 
offers the ultimate in telephone-service flexibility 
and convenience. 


Are you telephone planning your homes? Builders 
everywhere are finding it gives them a real sales 
advantage. Consult your local Telephone Business 
Office for complete details. Also, see Sweet’s Light 
Construction File, 11¢/Be. 


BELL TELEPHONE SYSTEM 


Visit booths 15 and 16, Conrad Hilton, Chicago, NAHB Convention, 
January 17-21, 1960—for real money-making telephone tips. 


BOSS... COMPLETE LINE OF ELECTRICAL ENCLOSURES 


prnnicistnnsaanens 


BOSS J.1.C. Wireway and Fittings 


Flanged Hinged Cover Wireway & Fittings 
Flangeless Screw Cover Wireway & Fittings 
Flangeless Hinged Cover Lay-In Wireway & Fittings 


“The Line of Least Resistance” 


BOSS 


You can always be sure of excellent quality 
and prompt delivery on stock or “specials” 
J. 1. C. Box with the complete line of BOSS Boxes, 
with Panel Wireway and Fittings. 


Job-engineered for quick, easy installa- 
tions, BOSS enclosures are code gauge 
steel, have smooth corners, with firm but 
easy knockouts. All units are UL ‘approved. 
Finished in durable gray baked enamel. 


BOSS now also offers you new Oil Tight 
Push Button Enclosures for excellent pro- 
tection against oil, dirt and liquids. 


Write for Catalog on the complete line 
of BOSS Electrical Enclosures. 


Oil Tight Sold thru leading distributors 


Screw Cover Pull Box 


Pushbutton Enclosure everywhere. 


J NEMA 12 Cabinet ~~ 0 a s Telephone Cabinet 
Transformer 


Cabinet 


You can rely on BOSS for custom fabrication of your “specials”’ of any typ: 


THE HUENEFELD CO. Engineered Products Division 


ae ~— 
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Another Engineering Achievement 


Panelboards 


Obsoletes Toggle Handle Breakers! 


Obsoletes External 
Handle Mechanisms! 


Brings You Safe...Good Looking... 
Easy to Operate Molded Case 
Breakers 15 through 800 amps! 


Control Centers 


Individual 
Enclosures 
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FIRST 


NEW Safety—Rotary 
handle mechanism is a 
built-in part of the 
breaker. Assures positive 
indication... positive 


NEW Locking Feature — 

Key-handle lock off is 
.accommodates 
three padlocks as well. 


standard.. 


Plus a NEW Look—Breaker face styled 
by Raymond Loewy Associates 


for best 


in any location. 


FEDE 


REAL CHANGE IN AB BREAKERS SINCE 1927* 


NEW Ease of Operation — 
Smooth, easier throw... 
no more cumbersome 
handle extension. 


operation. 


NEW Economy— 
Eliminates excess linkage. 
Means simpler installation, 
reduced maintenance... 


appearance 


ical Dis 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


as well as greater safety. 


Write today for illustrated Bulletin #1425, 
Federal Pacific Electric Company, 

General Offices: Dept. 403, 

Newark 1, New Jersey. 


*|In 1927 the first practical molded case circuit breaker 
was introduced. It established the general standard 
that was to govern circuit breaker design for the 
next 32 years. Now—through imaginative engineering, 
Federal Pacific establishes a new standard. 


RAL PACIFIC ELECTRIC COMPANY 
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Another Engineering Achievement 


Lighting 
Panelboards 


Switchboards 


Motor 
Control 


Power 
Panelboards 


Available from 45 to 500 kva at 5 kv. 
From 45 to 300 kva at 15 kv. - 


give you Power on demand—Where and When you Need it 


These compact, factory assembled power centers let you take 
advantage of economical primary power rates, lower installation 
costs, and reduced voltage drop on your distribution system. 


UNIT RESPONSIBILITY WITH THE COMPLETE LINE OF FEDERAL 
PACIFIC COMPONENTS: 


PRIMARY SECTION—Type IS Load Break Air Interrupter Switches. 


TRANSFORMER SECTION—Dry Type Transformer—Class B Insula- 
tion—especially designed and mounted for whisper-quiet operation. 


DISTRIBUTION SECTION—Rotary Handle Circuit Breakers through 
800 a.—QMQB Fusible Switches through 1200 a....meet your 
distribution requirements. 


Plus all these features: . 

COMPACT SIZE Up to 50% more kva per square foot of floor space. 
Typical 500 kva unit is only 78” high, 77” long, 42” deep. 
FASTER INSTALLATION Only one pre-engineered, factory-assembled 
unit to handle. 


SIMPLIFIED MAINTENANCE All operating parts accessible from the 
front. 


DESIGNED FOR SAFETY All high voltage parts including rotary tap 
changers are mounted in an. interlocked compartment. 

Write for Bulletin 2300, Federal Pacific Electric Company, General 
Offices: Dept. 404, Newark 1, New Jersey—The Best in Electrical 
Control, Distribution and Power Equipment. 


FRE FEDERAL PACIFIC ELECTRIC COMPANY 


Affiliated with Cornell-Dubilier Electric Corporation 
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armored cable 
installations 


WITH NEW 
T&B FITTINGS 


Each size of the new T&B Interlocked Armored Cable 
Fittings accommodates twice the previous range of cable 
sizes. They eliminate the problem of armored cable OD 
that is too large or too small for the fitting. The extra 
armor stop in T&B Interlocked Cable Fittings and the 
independently-bolted twin saddles make it possible to 
accommodate a wide range in armor diameters. The 
saddles are serrated for positive grip. 


For dry or wet locations — T&B Armored Cable Fittings 
are available for both terminating in boxes or dead-end- 
ing, in both dry and damp locations. (Damp location 
fittings have a neoprene bushing, retainer ring and gland 
nut to keep out moisture.) 


Other advantages: 1) Fewer connectors are required 
to accommodate the full range cable sizes. Fewer items 
in stock. 2) There is only one connector for each hub 
thread size. 3) The basic connector and its accessories are 
engineered to achieve LOWEST INSTALLED COST. 


All T&B products available only through 
authorized TUB distributors 


THE THOMAS & BETTS CO. 


34 Butler Street, Elizabeth 1, New Jersey 


Thomas & Betts, Ltd., 
Montreal, P.Q., Canada 


ENGINEERED 


MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1898 
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~ Simplity interlocked 


FOR HORIZONTAL 


THE BASIC FITTING... 


and T&B accessories readily solve 
specific installation problems... 


LILO 


et AO 
GR GEID: 


ee 


FOR VERTICAL 


SUPPORTING SUPPORTING 


For complete details, with case histories on how these 


new T&B fittings have solved the problems of others, 
we will be pleased to have you participate in our in- 
formative ‘“‘Eyeopener’”’ mailing program. Simply fill 
out and return the coupon below. 


ee ee ee 


Please include my name for your “‘Eyeopener”’ 
series about T&B Interlocked Armored Cable 
Fittings. 


My name 


Title 


Company name 
Street 


City & State 
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UP-RIGHT ANNOUNCES 
...telescoping aluminum work . 
ES CO ‘: platform for overhead construction 
and spot maintenance 


Lightweight, rapidly assembled by 


one man. Extends instantly for reach- 
ing heights up to 30 ft. Telescopes 
for rolling under trusses and other 
obstacles. Adjustable legs for uneven 


floors or stairways. 


Separates easily into 3 com- 
ponents for convenient stor- 
age or transportation. 


AIGHI Rolls through doorways .. . only 2 


wide, telescopes and folds down. . Bridges over 


auditorium seats. 


FOR TALLESCOPE CIRCULAR 
WRITE TO 


e 
UP-RIGHT SCAFFOLDS °¢ 
® 


DEPT.177*1013 PARDEE ST., BERKELEY, CALIF. 


MANUFACTURED BY 


UP-RIGHT. 
SCAFFOLDS 
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DO IT FASTER-DO IT BETTER 


with 


STEELDUCT 


anda 


STEELDUCT-BENFIELD BENDER 


When you follow the 
BLUE LINE you keep 
bends in alignment, 
eliminate crooked 
offsets and saddles. 


SAVES TIME 
SAVES MATERIAL 


the Blue Line is 
the Mark of Quality 


Steelduct Products are UL approved and meet Federal Specifications WW-C-571a, WW-C-5B8lc, WW-T-806b. 


THE STEELDUCT COMPANY 


REPUBLIC STEEL BUILDING YOUNGSTOWN 1, OHIO 
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With one-piece, metal-framed enclosure of X-5 plastic. 


i 


Tis; 1S 
THE 
FATRVIEW 


New 8-foot lighting value by Day-Brite. 


Exclusive CLEARTEX® panel for low brightness. 
Upswept sides for soft gradation of light on ceiling. 
Separable hinges for one-man servicing. 
Clean, crisp design complements any interior. 


FAIRVIEW offers all the visual comfort, qual- 
ity features, and ease of installation and 
maintenance you expect from Day-Brite... 
at about half the price you’d expect to pay! 


Applications include schools, offices and 
stores. Surface or suspension mounting. 
Available for 8-foot Slimline or 4-foot Rapid- 
Start lamps. For more information on FAIR- 
VIEW, call your Day-Brite representative 
listed in the Yellow Pages. Or write Day-Brite 
in St. Louis. Day-Brite Lighting, Inc., 6260 
N. Broadway, St. Louis 15, Mo.; 530 Martin 
Ave., Santa Clara, Calif. 


DECIDEDLY BETTER 


DAY:BRITE 


LIGHTING FIXTURES 


is being used NOW!. .. 


ca “Many of today’s switches are specialties primarily designed for 


appeal in decoration. Others are designed to meet the rugged use and 
performance called for by a heavy duty switch. 


Now, one new switch, Rocker-Glo, combines eye-appealing design 
with heavy duty performance. So impressed with this combination are 
architects, engineers and contractors that Rocker-Glo is already being 
specified in leading hotels, motels, hospitals, commercial buildings and 
housing developments. Rocker-Glo has high-grade silver alloy contacts 
and positive make-and-break rocker arm construction. Its modern 
design and unique construction allow this switch to be pressed, pushed, 
rocked or rolled into instantaneous action. 


Rocker-Glo switches are specification grade AC switches designed 
to be used at full current rating on tungsten filament and fluorescent 
loads (one switch takes the place of two ordinary AC-DC switches on 
ect loads). It can be used anywhere old style toggle switches 
are used. 


And Rocker-Glo’s clean functional lines and soft beauty lend the 
final decorative touch. 


Available in Despard interchangeable type, Despard type mounted 
on a strap and narrow rocker for tumbler switch plates. A specification 
grade switch, 15 and 20 amps. 120/277 volts AC. 


ROCKER-GLO 


ee 


WALT CoE 


Write for free Rocker-Glo 
bulletin. — Dept. ECM-160 


PASS & SEYMOUR. INC. 


® SYRACUSE 9, NEW YORK 


60 E. 42nd St., New York 17, N. Y. © 1440 N. Pulaski Rd., Chicago 51, Ill. ¢ In Canada; Renfrew Electric Co., Ltd., Toronto, Ont. 
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FAULT 
CLOSING 


S&C metalclad switchgear meets all 
requirements of new National Electric 
Code for fault closing, short-circuit in- 
terruption. Performance proved by 
high power testing at KEMA labo 


tories. 


ONS Amati ans 


S&C metalclad 
Switchgear can 
close on any fault 
up to 60,000 amps 


No danger to equipment—no danger to 
operator even if he closes load interrupter 
switch on the heaviest faults. S&C’s new 
line of metalclad switchgear is rated as 
high as 44,500 amps fault closing, 500 
mva short-circuit interrupting at 14.4 kv. 
And at 4.16 kv, the corresponding ratings 
are 60,000 amps, 250 mva! 


Here’s how it works: 1) Fault never 
flows through interrupting unit when 
switch is closed . . . it flows through sepa- 
rate arcing contacts; 2) Arcing is mini- 
mized and magnetic forces are overcome by 
quick-make, quick-break toggle action no 


matter how slowly operator closes handle. 


Short-circuit interrupting duty (up to 
500 mva) is handled by a new boric acid 
power fuse, the Type SM, which features 
multiple bore construction to handle low, 
medium, and high faults. 


The simplicity of the S&C design— 
power fuses for short-circuit interruption 
and load interrupters for manual or auto- 
matic load switching —enables you to save 
as much as 50 percent on your switchgear 
investment. Why not consider S&C Metal- 
clad Switchgear for your high voltage 
power systems? In industrial plants and 
commercial and institutional buildings 
there are rarely any transient faults, so 
there is no real need for the automatic 
reclosing ability of the more expensive 
circuit breaker type of switchgear. 


For more information please consult 
the telephone directory for your nearest 
S&C sales office. 


§& ELECTRIC COMPANY 


4433 Ravenswood Avenue + Chicago 40, Illinois 
Specialists in High Voltage Circuit Interruption since 1910 


THE RIGHT CABLE JOINT FOR YOU 


PRE-ENGINEERED 


FOR LOW COST AND HIGH QUALITY 


The joint design you need is most likely among the thousands 
of up-to-date pre-engineered designs in G&W files. They rep- 
resent a thorough knowledge of the requirements of allied 


equipment used in power distribution. 


The result at G&W is a keen appreciation for the need of 
designing cable joints and supplying materials that are best 
suited to a particular type of cable. 


We can select the design you need in minutes. You save 
expensive time for engineering and ordering. G&W pre- 
engineering is complete to the last detail. Specifications, 
drawings and instructions cover the materials and the proper 
procedure for preparing a joint. They include each step from 
removing the sheath to making the splice and applying, 
when necessary, the protective cover or casing. This data 
is enclosed in the convenient unit package of materials you 


receive to make each joint. 


Only the best quality materials are supplied by G&W. Over- 
ages are estimated to make reasonable allowances for vari- 
ations of individual handling by splicers. 


Do the job right the first time. Order G&W pre-engineered 


cable joints. Call a G&W representative for full details or 
write us for Bulletin JA56. 


G&W ELECTRIC SPECIALTY COMPANY 
3500 WEST 127TH STREET + BLUE ISLAND, ILLINOIS 


CANADIAN MFR. « POWERLITE DEVICES, LTD. + TORONTO, MONTREAL & VANCOUVER 


J581 
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American Plastic Louvers are available in pastel 
_ colors, molded-in for permanent beauty. They pro- 
4 vide the architect and designer unlimited possi- 
bilities with the use of colors in combinations of 
White ... Blue... Green... Pink . . . Yellow 
and Low Brightness Grey. 


meers are available in your area to help with 
r lighting problems or write American Louver 
mpany direct. 


they provide the finest in himinous shielding 
qualities of soft glare free illumination, 


with minimum of maintenance .. | 


Now! AMERICAN LOUVER offers 3 shielding 
medias—42°—45° and the all new 55° louver, 
for higher lighting efficiency and uncluttered 
appearance—they will meet your most rigid 
lighting requirements for individual fixtures, 
modules or complete louvered ceilings. 


It pays to specify American louvers 


@ PERMANENT COLOR STABILITY 

@ HIGH IMPACT FOR GREATER STRENGTH 

@ EASY TO HANDLE—LIGHT WEIGHT 

@ PATENTED INTERLOCKING LOUVERS 

@ ASSURE PERFECT ALIGNMENT 

@ LOW COST UPKEEP—EASY TO CLEAN 

@ AVAILABLE IN COMBINATION OF SIZES 

@ LOUVERS MAY BE CUT TO SPECIFICATIONS 


Exclusive Process by AMERICAN LOUVER COMPANY 


U.S.A. Patent No. 2,566,817 U.S.A. Patent No. 2,607,455 
Canadian No. 484,346 Canadian No. 497,047 


Persons in the know 
are specifying fuses 


HATFIELD Electric Co., 


a leading electrical contractor, 
installs — 


FU SETRON dual-element Fuses 


in its new office building 


Mr. Brown, Vice-President tells why... 


“For our own buildings and our recommendations to 
our industrial and commercial customers, we feel that 
FUSETRON fuses are the most reliable means of over- 
current protection that has been made available to us. 


“We require protective devices for industrial and 
commercial application that not only provide adequate 
short-circuit protection but also protect against needless 
blows. In dead-front panel equipment it is especially de- 
sirable that they operate cool and efficiently. Of course 
FUSETRON fuses provide this. 


“The additional protection features of these devices 
are of continual interest to our customers, and we feel 
their use is to our mutual benefit. This Hatfield Electric Co. 


: installation underscores 
“As a matter of further interest, we are remotely fia need far 


mounting the fluorescent ballasts throughout our own 
offices and adding your fuse blocks with indicating LIFE-TIME DEPENDABILITY 
FUSETRON fuses for better protection and lower main- AND HIGH INTERRUPTING 
Peence? CAPACITY IN A MODERN 
PROTECTIVE DEVICE — You 

William L, Brown, Get Both With FUSETRON 


Y. P. HATFIELD ELECTRIC CO. FuSse$ 5.202. 
CLEVELAND, OHIO 


Ea 
fe e : 
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Mains and Distribu- 
tion Panels — Pro- 
tected by FUSETRON 
dual-element fuses. 


Owner and Electrical Contractor: Hatfield Electric Co. 
Cleveland, Ohio 


Architect: Dalton-Dalten Associates. 
Cleveland, Ohie 


General Contractor: Hunkin Conkey Construction Co. 


Albert M. Higiey Co. 


Cleveland, Chio 


SAFE PROTECTION THROUGH THE YEARS... 
without maintenance or recalibration costs. 


FUSETRON fuses remain safe and accurate be- 
cause, unlike mechanically operated devices, they 
have no hinges, pivots, latches or contacts to stick 
or get out of order. 


FUSETRON fuses are calibrated at the factory by 
engineers. Once properly installed, they require no 
maintenance — no periodic inspection and accom- 
panying down-time. 


PROTECT AGAINST HIGH FAULT CURRENTS 

A modern $ protective device must provide pro- 
tection against today’s heavy fault currents — and 
be able to protect against even greater fault cur- 
rents that might develop in the future. 


You get this protection with FUSETRON fuses. 
FUSETRON dual-element fuses have an interrupt- 
ing rating of 100,000 amperes rms symmetrical. 


Electrical Protection goes MODERN with FUSE- 
TRON fuses because they are adequate for today’s 
conditions and for anticipated growth in service 
demands. 


For More Information on FUSETRON dual-element fuses. . . Write for bulletin FIS 
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“that 
fit 


always!’’ 


Nobody knows better than you do 
how much time, trouble and expense 
are involved when electrical fittings 
don’t fit properly. That’s why Gedney 
has adopted the simplest of mottoes: 
Gedney Fittings fit. And we mean it! 


Gedney Fittings are machined with 
unfailing accuracy, then carefully fin- 
ished, finally they’re scrupulously in- 
spected. Result? You no longer have 
to make allowances for the fittings 
(and time) you used to throw away! 
One more thing. These better fittings 
cost you no more! 


Think of all the places you can save 
time and money with these five new 
Geiney Fittings and Accessories! 
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GEDNEY INSULATED MALLEABLE 


(cadmium - plated). Poly- 
ethylene collar is free to 
turn while bushing is 
tightened. . .prevents 
binding, twisting, 
during installa- GEDNEY JUMPER WIRE 
tion. ene wh" BONDING BUSHING. 


Ses ere 


IRON BUSHINGS 


to 6", Solderless lug. Malleable 
iron, cadmium - plated, 
available sizes 2" 

to 4". 


GEDNEY STATIC PREVENTIVE 
GROUND CLAMPS. 
Made to ground pipe or 
conduit from 2” to 8”, 


RKO BLDG. « RADIO CITY *» NEW YORK 20 | 
Foundry, Factory and Shipping Point: Terryville, Conn. 


GEDNEY FITTINGS FIT 


Cut installation time 26% 
with Cutler-Hammer FACTORY-FINISHED 
Fusible Service Entrance Equipment 


Experienced electrical contractors know ‘‘time’’ is a 
mighty important factor on every job, large or small. 
This is why most prefer to install 100% factory-finished 
Cutler-Hammer Fusible Service Entrance Equipment 
to avoid the time-wasting, profit-wasting task of job- 
site equipment assembly. 

In recent tests, electrical contractors were clocked 
while they installed both the ‘do-it-yourself’ types 
and complete Cutler-Hammer panels. The results show 
Cutler-Hammer’s factory-finished equipment can be in- 
stalled in 26% less time. Yes, jobs go faster with 
Cutler-Hammer Fusible Service Entrance Equipment 
... 26% faster. And the time saved means more profit 
per job, more jobs per week. 

Start using Cutler-Hammer Fusible Service Entrance 


Equipment today .. . 100% factory-finished at no extra 
cost. Your nearby Authorized Cutler-Hammer Distrib- 
utor carries a complete line of panels ready forimmediate 
delivery. 


Write today for the new 

illustrated selection guide. Ask for 
Publication ED50-A241. 
Cutler-Hammer Inc., 


Milwaukee 1, Wisconsin. 


Cutler-Hammer Inc., Milwaukee, Wis. © Division: Airborne Instruments Laboratory. © Subsidiary: Cutler-Hammer International, C. A. 
Associates: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana, S. A.; Intercontinental Electronics Corporation. 
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Setting Go 


ere 
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pump motor 


SULFURIC ACID, FUMES AND WATER would knock out these 


HEAT AND DUST cant hurt the control wiring leading to this CHEMICAL FUMES AND WATER are the main reasons v 
bank of soot blowers because it’s protected in 3” Sealtite. these sulfite pump motors are en cased in 34” Sealt 


ig at 


* SRR 


SGaenn 


SERA 


~ 


HEAT, STEAM, VIBRATION AND WEATHER would ruin Wiring 
to these soot blowers if not protected in 2” Sealtite, 


SALT SPRAY AND WEATHER buffet these circulating water 
pump motor connections all year round. But 314” and 134” 
Sealtite keep wiring dry and trouble-free. 


HEAT, COAL DUST AND VIBRATION would constantly threaten 
this control wiring connecting coal ee and motor leads 
if it weren't protected in 1” and %” Sealtite. 


EVEN SULFURIC ACID 
CAN'T HURT WIRING 
PROTECTED WITH 
SEALTITE FLEXIBLE, 
LIQUID-TIGHT CONDUIT 


Sulfuric acid, caustic soda, hot soot, grime, steam, 
salt spray, weather and vibration are eight good rea- 
sons why Tampa Electric sealed 600 feet of crucial 
wiring in Sealtite at their recently expanded Gannon 
Power Station. 

Even these roughest of service conditions can't faze 
this flexible, liquid-tight conduit. Its tough extruded 
polyvinyl jacket proves itself in arctic cold and tropi- 

cal heat. It resists moisture, oil, dirt,—even salt spray 
and corrosive chemical fumes. And—its flexible metal 
interior absorbs vibration. That’s why Sealtite often 
outlasts rigid conduit. 

Look over the examples to see how Tampa Electric 
takes full advantage of Sealtite. One of them might 
suggest a way you, too, can increase your wiring effi- 
ciency by eliminating potential tr ouble spots. 

WHERE TO GET SEALTITE—Electrical Wholesalers stock 
Types U. A. and E.F. Sealtite in easy-to-handle coils, 
in black or gray. Be certain you ask for and get the 
quality conduit marked “Sealtite” and “Anaconda” 
on the cover. Buy it in long lengths on reels or in car- 
tons and cut it on the job without waste. Your whole- 
saler also stocks liquid-tight connectors. Free Booklet 
S-542 gives full information on Sealtite. Write: 
Anaconda Metal Hose Division, The American Brass 
Company, Waterbury 20, Conn. In Canada: Anaconda 
American Brass Ltd., New Toronto, Ont. Sealtite is 
approved by Canadian Standards Association. ss 


Insist on the conduit marked 


» ANACONDA 


PRODUCT 


SILICONE NEWS from Dow Corning 


CTLASTIL gives sure protection 


gmmmmmnes IN any installation 

The beauty of this wire is that you can use it practically anywhere. 
Because it’s insulated with Silastic, the Dow Corning silicone rubber, and 
Silastic is amazingly versatile. It can take heat up to 500F. It can take 
outdoor weathering indefinitely. It’s highly flexible, and allows wire: to 
be soldered with ease by gun or dip method because it won’t shrink or 
peel under heat. Should a sudden surge of power overheat the wire, 
Silastic will keep right on insulating. Also, Silastic resists the damaging 


effects of ozone often present near electrical 
equipment. Add all these advantages to- 
gether and they spell economy, long serv- 
ice, freedom from maintenance. You can 
use wire covered with Silastic throughout 
a whole plant, rather than specifying a 
dozen different specialty wires. 


Shown are a few of the areas where lead 
wire insulated with Silastic is currently 
being used: on boiler heating coils, motors, 
outdoor signs. Most leading manufacturers 
now offer power cable, control cable, hook- 
up wire, fixture wire, and building wire 
with insulation of Silastic. These latter two, 
of course, meet accepted UL standards. 


Why not get the details on the benefits of 
this exceptional insulation? For a list of 
wire and cable suppliers and further infor- 
mation, write Dow Corning, Dept. 3901, or 
contact the Dow Corning office nearest you. 


If you consider all the 
properties of a silicone rubber, you'll 
specify Silastic. 


Dow Corning CORPORATION 


MIDLAND. MICHIGAN 


CLEVELAND DALLAS LOS ANGELES NEW YORK WASHINGTON, D. Cc. 


ATLANTA 


BOSTON CHICAGO 
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Sine SSS Se Ss ROMEO 


OVER 1000 AUTHORIZED ADVANCE 
SERVICE-STOCKING DISTRIBUTORS 
DISPLAY THIS PLAQUE 


S eeceerensees ae 


In Hickory, North Carolina, and in hundreds of 
other cities in the U.S.A., there is an Authorized 
Service-Stocking Distributor to supply ADVANCE 
fluorescent lamp ballasts for immediate replacement. 


Now it is easier than ever to get immediate replace- 
ment service for any make fluorescent lamp ballast 
whenever replacement is mecessary. Over 1000 
ADVANCE Service-Stocking Distributors through- 
out the United States have been authorized to dis- 
play the sign at the left. They carry a complete stock 
of all ADVANCE ballasts, individually packaged. 


For immediate service take the inoperative ballast, 
regardless of make, to any authorized ADVANCE 
distributor. He will consult his ADVANCE Cross- 
Reference Guide for the correct replacement ballast 
and supply it off the shelf from his stock. Remember, 
look for this sign. It’s your guarantee of immediate 
replacement service with quality ADVANCE Bal- 
lasts. Write for your copy of the ADVANCE 
Service-Stocking Distributor list today! 


“ne” | TRANSFORMER CO. 


Fluorescent Lomp Ballasts 2950 NO. WESTERN AVE. CHICAGO 18, WL USA 
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NEW! 0.Z. PULL-N-SPLICE BOXES! 
CONVENIENT: COMPACT: ECONOMICAL 


Exclusive moisture-, fungus-, Ueecocta ca _ Sea 
corrosion-resistant features! GREATER . 
CLEARANCES TO + 
GROUND AND BETWEEN 
CONNECTORS 


ONE-PIECE 
CONNECTORS 


NEED FOR 
BARRIERS 


S 
>» 
ty 


O.Z. Pull-n-Splice Boxes mark a significant advance in pull 
box construction! 


Their highly compact size saves more space than ever! 


Their more efficient design means new savings in installation 
time and labor! ees 


FOR VOLTAGES 
TO 5000 v. 


Type “YPW” — Weatherproof 
Type “YPE’’ — Explosion-proof 


Their moisture-, fungus-, and corrosion-resistant features 
mean long, trouble-free service. 


Still, with all their features, the new O.Z. Pull-n-Splice Boxes 
are smaller — and cost far less than conventional pull boxes 
... even late model competitive types! And, you get a bonus 
in high quality materials and SoncHanane so characteristic 
of all O.Z. products! 


For complete information on these and the many other O.Z. 
products that mean more for you, call your local O.Z. dis- 
tributor, or write to the company. 


Deeper dome than “YCW” 
and “YCE”. Furnished 
without connector panels. 
Insulated pigtail splices 
recommended. 


* CAST IRON BOXES 
* CABLE TERMINATORS 
* POWER CONNECTORS 


+ SOLDERLESS CONNECTORS 
ELECTRICAL MANUFACTURING CO., INC. * GROUNDING DEVICES 


Yq 262 BOND STREET - BROOKLYN 17, W. ¥. 


* INTERLOCKED ARMOR 
CABLE FITTINGS 


Sales Office and Warehouse: 406 So. Cicero Avenue, Chicago 44, Ill. © ESterbrook 9-0326 te 
Office and Factory: 749 Bryant Street, San Francisco 7, Calif. © GArfield 1-7846 Gormee? 
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MANUAL MANUAL 


D. L. BEEMAN 
MANAGER— ENGINEERING 
LOW VOLTAGE 
SWITCHGEAR 


225 AMP 600 AMP 


at I a OIA TE i EOS MBI ET 


AK-2-15 
ELECTRICAL ELECTRICAL 


Stored Energy in Alf 


These Breakers Means Better 
Protection at Lower Cost 


| AK-2-75 ' AK-2-100 
t . NEW MANUAL NEW MANUAL 


3000 AMP 4000 AMP 


AK-2-75 
ELECTRICAL 


AK- 2-100 
ELECTRICAL 


All General Electric power circuit breakers 600 volts and below now employ 
modern stored-energy (spring-close) mechanisms . . . which can be operated 
either manually or electrically. 

General Electric AK-2 breakers with stored-energy give better service through 
increased safety, longer life, easier maintenance and application versatility. 


TURN THE PAGE TO FIND OUT WHAT THIS \ 
FULL LINE CAN DO FOR YOUR SYSTEM. / 


B) ELECTRIC 


/ 


GENERAL & 


Youll Be Safer With 
STORED ENERGY Because... 


THE SPRING SUPPLIES 
THE EXCLUSIVE 
CLOSING FORCE... 


... WHETHER MANUALLY .»» OR ELECTRICALLY 
OPERATED... OPERATED 


The stored-energy breaker will last longer, need 
less attention because it closes with constant force. 


You'll Save Money With 
MANUALLY OPERATED STORED ENERGY 


SAVE up to $500 per breaker position on preferred 
selective tripping systems. / 


SAVE by using breakers for intermittent motor 
starters, often at lower cost than conventional motor 
starters. 


SAVE by substituting for more costly electrical 


breakers, when remote closing is not required. 
534-1 


ASK YOUR GENERAL ELECTRIC SALES ENGINEER FOR MORE INFORMATION 
Progress Is Our Most Important Product 


GENERAL ELECTRIC 


HERE I$ BIG NEWS FROM 


Stress Finish 


Pay’ Fanti. 


Couniings Ane Sonnets team 22" a 2 
surusearce “teeny 


Check the features of this new line of connectors and couplings from 
Conduit Fittings. You'll agree this fitting gives you far more than 
anything in the field. Yet, it’s competitively priced. 


One piece, solid tubular steel 
Embossed Surface Provides superior thread area for set screw 
Jagged burrs on edge of set screw hole are eliminated Conventional ittingedieavetenarpe et edue of eon: 
Pre-set screws eliminate lost time on the job duit exposed so that insulation can catch and 
wee strip. Pull through is difficult. Shorting possible. 
Case hardened screw assures positive contact—greater hold power 
Chrome-Brite plating fights corrosion 
Rolled threads simplify fastening, save time 
® Deep threading on neck of connector insures maximum security in box 
® Heavy duty locknut 


@ 1%", 1%", 2” connectors have two set screws; 
Couplings have four set screws. 


Exclusive Conduit Fittings Feature—Conduit stop 


collar is smooth and oversize. Wire glides on 
WRITE OR CALL FOR DETAILS rounded edge of collar. Wire is protected, pull- 


through easy. 


mi an 


wuss Conduit F ittings DIVISION OF U.S. INDUSTRIES, INC. 


6400 W. 66th Street : Chicago 38, Illinois 
Telephone: PO 7-8900 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . JANUARY, 1960 39 


(Safety Grounding) 


SG-62-I Duplex Receptacle 
15 ampere, 125 volt 


Listed by Underwriters’ 
Laboratories, Incorporated 


GO 
Ww 


SAFETY FOR 


HOMES 
SCHOOLS | 
NURSERIES | 
HOSPITALS | 
SANITARIA | 
PRISONS 

WORKSHOPS 
GARAGES 


‘SAFE 


NEW HuBeet | WT IN SAF E 


SAFETY GROUNDING RECEPTACLE 


You will find two safety features in the new Hubbell 
“Twinsafe”’ receptacle that are combined in no other 
convenience outlet today: 

A U-shaped grounding slot that instantly grounds 
power tools and appliances equipped with any 


@ PROVIDES GROUNDING PROTECTION 
FOR USERS OF ELECTRICAL 
TOOLS AND EQUIPMENT 


@ SHUNTS CURRENT HARMLESSLY standard grounding cap, as in Fig. 1. 
AWAY FROM OBJECTS A design that permits current to flow out 
INSERTED IN SLOTS BY CHILDREN through the slots only when both blades of a 


standard cap are firmly in place. 


4 ' ae Only Hubbell “TWINSAFE’”’ If, as shown in Fig. 2,'a metal object thicker 


a, Bp a0 than 0.031” is inserted in one slot, it causes fibre 
iy provides these 2 Safety Features insulating disc A to press against spring B, causing 

B to touch C, which is the power supply. But instead 
of the power’s flowing to clip B, which the inserted 
object is touching, ““Twinsafe’”’ construction shunts 
the power harmlessly to the opposite slot. (Note 
that, on the side of the idle slot, spring B, is not 
touching power supply C, because dise A; is not 
pressing against it. 


FIG. I—A slot for grounding 

i power tools and appliances 

equipped with plugs having 
U-shaped grounding blade. 


Protection is complete even if a child tries to 
insert both points of a hairpin in the two slots at 
once. The insulating dises are so positioned as to 
make entry difficult. Furthermore, for the dises to 
be moved enough to establish the internal electrical 
contact, the inserted object must be more than 
0.031” thick—which the leg of a hairpin is not. 


FIG. I!.—Internal 
construction that 
SU Nth dco The Hubbell ‘“‘Twinsafe’’ receptacle SG-62 for 
harmlessly away P 
Fon Wnaaded metallle 15-ampere, 125-volt current costs only a trifle more 
objects. Red indicates than ordinary equipment, but it is worth many 
parts carrying current. times the difference in added safety and peace of 
mind. In schools, mental institutions, hospitals, 
prisons, and similar structures, use of ““Twinsafe’’ 


is practical insurance against tragic accidents. 


“Twinsafe’”’ receptacles fit standard outlet boxes 
and are installed by qualified electrical contractors. 


For complete information see Sweet’s 31 6/Hu, or write 


HARVEY HUBBELL, INCORPORATED 


BRIDGEPORT 2, CONNECTICUT IN CANADA, SCARBOROUGH, ONTARIO 


Revere Outdoor Lighting makes driving and parking safe and easy 
at Eastpoint Shopping Center, Baltimore, Md. The well lighted 
parking lot makes the shopping center look more inviting. Architect: 


Kenneth C. Miller; Consulting Mechanical Electrical Engineers: 
Whitman, Requardt & Associates; Electrical Contractor: Harry A. 
Goldberg Co.; Electric Wholesaler: Graybar Electric Co., Inc. 


Revere’s complete line of matched equipment 
makes any outdoor lighting job easier 


Any outdoor lighting problem is easier to solve with Revere 
equipment. The wide line, from one source, lets you select the 
exact combination of fixtures required to do the job best... 
simplifies ordering and assures on-schedule delivery, too. 

At Eastpoint Shopping Center (above), Revere Endoval 
Mercury Luminaires, mounted on Revere hinged poles, illuminate 
driving lanes. Parking area lighting is provided by Revere 


=< 
floodlights with 400-watt EKH-1 mercury lamps. Floodlights are aes ame, 
mounted two or three to a Revere hinged pole, with pole spacing Mercury Luminaires 
150 ft. Ballasts are in manholes between poles. Average 
maintained footcandles 1.1. I 


Revere components used 
to light shopping center 


j : * i [eee I No. 3351 Floodlights 
Installation of equipment at Eastpoint was easier because 


: No. 217-P Brackets 
Revere components are matched for strength, balance, and per- GE RO 
fect fit .... and for peak lighting efficiency. Write for a Revere (mastatm mat ebowe) 
outdoor lighting equipment catalog. The complete, matched line _— Bed Nesta ee 


Hinged Poles 
makes solving any outdoor lighting problem easier. Nos 22ST CKes 


fe Revere Electric Mfg. Co. © 7420 Lehigh Avenue ¢ Chicago 48, Illinois (In suburban Niles) 
Long Distance Phone: Niles 7-6060 © Chicago Phone: SPring 4-1200 ¢ Telegrams: WUX Niles 
In Canada: Curtis Lighting, Ltd., Leaside, Toronto, Ontario 
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INSTALLED IN 


Design advantages of 

General Electric CR106 

magnetic starters save 
installation time and costs 


Because of such important design advantages as straight- 
through wiring, pressure-type terminals, three-point mount- 
ing and front. accessibility, General Electric 100 Line 
magnetic starters (size 0, 1 and 2) can be installed in 
just three minutes in a mounted enclosure. 

We invite you to measure these advantages by the 
minutes and dollars they can save in your installation 
work. For more information contact your apparatus dis- 
tributor or write General Electric Co., Section 732-4, 
Schenectady, New York. Ask for bulletin GEA-7020. 


you get 


WITH GENERAL ELECTRIC CONTROL 


GENERAL@®) ELECTRIC 


yf 


Three-point mount- 
ing of starter speeds instal- 
lation. Keyhole slot at top 
and 2 slots at bottom slide 
over mounting screws. Just 
“hang on and tighten.” 


A size 2 start- 
er, for example, can be 
mounted in _ enclosure 
quickly and easily. It is 
55% lighter, 34% smaller 
than previous open forms. 


Straight-through 
wiring saves time because no 
leads need to be bent around 
sides of the starter. General 
Electric enclosure has 10% 
additional wiring room. 


Pressure-type ter- 
minals are accessible from 
the front—easy to see and 
easy to reach. Just insert 
stripped wire in the termi- 
nals and then tighten. 


GET THE 


IN COMPRESSION-CONNECTOR TOOLING 


eve € © © © .6' 6:6 "o's 6 6.0 @ (6 @ © 2 © 0° 0; o)\0''6) 6, 6 CNG 0) Cele (6 8 19DO RO: SO s0 Tere. eee ee ere 


Y10M 


@  egene & 


Light-weight hand tool installs a wide 
variety of HYDENT® connectors on wire 
sizes #22 thru #10. A wire cutter and 
single indentor die for all wire sizes 
are in the nose of the tool. Other fea- 
tures are wire stripper, bolt cutter, 
thread chasers, and dies for closing 
insulation-grips. 


eoeeeere eee ee 


This HYTOOL® features one easily ad- 
justed die set that installs HYDENT on 
commercial copper cable from #8 to 
250 Mcm. and on aluminum conductors 
#8 to 4/0. Indexing plates are used for 
setting adjustable nest die for either 
copper or aluminum. No dies to install, 
change, identify or lose. 


« aes 
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Portable, manually operated, com- 
Y34A pletely insulated, hydraulic HYPRESS® 
for installing HYDENT connectors on 
#8 Str. thru 500 Mcm. cable. Weighs 
only 9 Ibs.; develops 18,000 Ibs, Sup- 
olied with convenient metal carrying 
case, 


“ee ee 


se ee ec ee ewe ee ewer ewe ee eee 


eo Oe 6 6. 60 o ee 10 0's © 6) 0 OS 6 6 66) 6 eo Oe, O.I8 ONO 8 (SU) 6.168 6 e 6 8. Be Oye Ce Oe a) ee ae. 


Contractors with an eye on cutting connector installation time count on the Burndy 
Big 3. This Y1OM, MY29-3, Y34A combination crimps practically every type and size 
compression connector on any job...adds the versatility, speed, and economy that 
result in profitable jobs. See your local Burndy distributor for demonstration. 


59-15 


Norwalk, Connect. ! In Europe: Antwerp, Belgium Toronto, Canada 
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All your answers are in the bag 


with PYRAMID 


Amprobe Test-Master Kit keeps 


all equipment right at hand...handsomely. 


Truly the sign of the professional, this rugged, 
good-looking, genuine cowhide case contains all the 
equipment you need to do all your electrical testing 
jobs with precision and accuracy. 


Compact, neat and sturdy, the Test-Master Kit is 
specially designed to hold any one of the famous 
Amprobe RS models, the Amprobe Deca-Tran, 
the Amprobe Energizer and the Test-Master has a 
separate covered section to hold your small hand 
tools easily, within reach. : 


The Test-Master comes in two models: TM33 con- 
tains the world-famous Amprobe RS-3 snap-around 
volt-ammeter-ohmmeter: 5 current ranges, 3 volt- 
age ranges. Amprobe Deca-Tran: Extends amper- 
age reading 10x, as high as 1200 amps. Amprobe 
Energizer: Multiplies sensitivity of any Amprobe 
10x for readings on small appliance and fractional 
h.p. motors. $84.50 

TM11 contains the Amprobe RS-1, economy snap- 
around volt-ammeter. Amprobe Deca-Tran and 
Amprobe Energizer. $71.75 


The Amprobe Test-Master Kit, RS-3, Deca-Tran and Energizer are all products of 
PYRAMID INSTRUMENT CORPORATION, LYNBROOK, N.Y. WORLD’S LARGEST MANUFACTURER OF SNAP-AROUND TEST INSTRUMENTS 
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Just a twist of the wrist makes 


for branch cir 
and fixtures 


The newest! And just look at that ‘ ® 
grip! Say good-bye to sore thumbs / H 

and wrenches. Wing-Nut’s built-in / ife- ( 
grip makes it a snap to splice even 

the hardest, heaviest branch circuit 
wires. New internal tension-spring 


The original! Every day, every year, 


coils hold splice with powerful 
“Python Grip”. And you can see 
your splice is right, through the 
tough, semi-transparent Nylon shell. 
After splicing, you can clip off the 
wings for compact spaces. U. L. ap- 
proved for aluminum-to-aluminum 
splices. 


more splices are made with Wire- 
Nuts than with any other connector. 
Economical, handy, easy to use. 
Wire-Nuts screw on easily, yet exert 
a tremendous grip that actually 
crushes wires together. All one 
piece, with rugged bakelite shell, it 
can’t shake off. Five sizes for fix. 


tures and branch circuits. 


PULLING ELBOWS : “‘Three-Sixty’’ 
and ADAPTERS FIXTURE HANGERS 


Make wiring around corners a snap. Quick and easy The only hanger with choice of 10 different receptacles. 
to use. 14” to 2” sizes. Precision machined of mal- Full 360° adjustment after mounting—exclusive friction 
leable iron for smooth pulling, perfect 90° fit. ring suspension rotates all the way around. Aligns 
dmium plated, chromate treated. Sold assembled fixtures instantly, with just a twist of the wrist. Per- 
plete with domed covers, big screws, full neo- mits hanging two or four chains, or S-hooks from 

p gaskets, Sizes marked on covers and elbows. small compact arms. Bright cadmium plated. 
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your wiring jobs easier... 


Sleight-of-hand? No, not really. Yet thousands of contractors and 
electricians agree there almost is something magic about the way the IDEAL brand 
on a product makes any wiring job easier. 


Take wire connectors, for instance. Some of you may remember about 30 years 
ago when Ideal introduced the first screw-on connector. Today’s Wire-Nuts 

are even better, and are standard items in just about every electrician’s 

pocket. And now the Ideal connector line includes the exciting new Wing-Nut, 
and the ever-popular Crimp and Wrap-Cap. 


At every step along your job, Ideal offers a helping hand. There are 
super-flexible fish tapes with built-in pulling reels, precision wire strippers, 
cable rippers, pliers, wire lubricants, voltage testers . . . There’s more; 

but we suggest you use the coupon below to get your own private copy of the 
new IDEAL CONTRACTOR-ELECTRICIAN CATALOG. Then you'll see for yourself 
the full meaning of the little red hand down in the coupon. 


—S 


Wrap-Cap 


The favorite! Some electricians say there are cer- 
tain splicing jobs a crimp does best. And here’s 
the best crimp. A cadmium plated steel sleeve, 
and the one-and-only Wrap-Cap “diaper’’ insulator. 
Wrap-Cap goes on in a jiffy, clinging tightly 
around, under and between the spliced wires. 
Absolutely no better, easier, safer crimp connector 
available anywhere! 


IDEAL INDUSTRIES, Inc. * Sycamore, Illinois « In Canada: Irving Smith, Ltd., Montreal 


SOLD THROUGH AMERICA’S LEADING DISTRItBuTORS 


@ 
eoeoeoevreeeveereereeer eee eeoereereeeeeeeeeeeereee eee eee Fees eee Geet eee ese @ Bi 


IDEAL INDUSTRIES, Inc. 
1041-A Park Avenue, Sycamore, IIlinols @DEAL) 


Yes, I would like a copy of the new 
IDEAL CONTRACTOR-ELECTRICIAN CATALOG. 


5 HAND 
f Name. 
u 5 WIRING JOB 
NEW VAP-OIL-TITE CONNECTORS : Title aa 
The only completely re-usuable connector for use with ab 
liquid-tight, flexible metallic conduit. Provides abso- : Company. 
Jute water and oil-tight seal — vapor, dust, grit can- ° 
mot get through. Double positive seal — exterior and * idrescae 
_ interior neoprene O-rings, meet JIC standards. As- + 
‘ sembles quickly, easily. Absolutely won’t pull apart. me Phy i 1960 
All parts can be reused over and over again. Standard e Ol. |. Inc., City. Tone State 
° 


design sizes 3%” to 1144”, 214”, 3”, 4”. 
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SPECIAL REPORT ON 


RANSFORMERS 


THE INSIDE STORY 


EVERY PRECISION TRANSFORMER IN THE ENTIRE LINE 
OFFERS THESE BASIC CONSTRUCTION ADVANTAGES: 


1. SPECIAL CORES— Manufactured from high grade, non- 
aging grain oriented, silicon steel laminations ... with lowest 
energy loss of any steel available. 


2. EFFECTIVE COOLING DUCTS — More efficient cooling 
through use of larger, exposed cooling ducts... Results in 
lower operating temperatures. 


3. RIGID CORE CLAMPING—Core laminations are clamp- 
ed together with structural steel; not formed sheet steel, 


4. GLASS LAMINATE SPACERS — Tougher, more rigid 
duct spacers of glass laminate possess dimensional stability and 
moisture resistance many times greater than wood and paper 
phenolic. 


5. MORE SECURE COIL BRACING — To resist short cir- 
cuit forces and transportation hazards. 


6. SUPERIOR MATERIALS—Insulating varnishes and enam- 
els are selected for highest quality. Coils are made with an 
interlayer and interwinding insulation of Mylar-Quinterra and 
glass. 


Showing WHY Electrical Engineers, 
Consulting Engineers and Contrac— 
tors should Seriously Consider 
Specifying and/or Installing them 
on ANY Job. 


7. BETTER MOUNTING PROVISIONS—Well designed... 
easily accessible mountings . . . ample connecting space and 
simple wiring terminations. 


PERFORMANCE RESULTS OG 
BECAUSE PTC TRANSFORMERS ARE QUALITY BUILT, THEY CONSISTENTLY AFFORD THESE QUALITY RESULTS 


1. EXTREME QUIETNESS— 


KVA Present Precision Average Sound Level 


Transformer Rating NEMA Standard Design Special Design 
9—30 50 40 34 
37a —112"% 55 A2 38 
125 —167 60 AA 42 
200 — 300 62 48 46 


2. EFFICIENCY — Precision Transformers have the lowest 
operating loss of any transformer. 

3. TOP OVERLOAD CAPACITY=— Operate at lower tem- 
peratures at normal load... and capable of withstanding 


increased temperatures due to overload... with NO LOSS 
OF LIFE. 


transformer 


churches, theatres, ete, 


TRANSFORMERS 


°e QUIET 
¢ EFFICIENT 
¢ DEPENDABLE 
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Write today for 4-page brochure providing details on the PTC line. 


PRECISION TRANSFORMER CORP. 
22) West Lake Street e 


Representatives in all principal cities 


4. RELIABILITY... LONG LIFE—Fully meet all the VARY- 
ING CONDITIONS under which they must be used. . . stand 
up under the most severe usage. 


5. LOWER INSTALLATION COSTS—All PTC Transformers 


_ provide neater installations at lower cost. 


6. TOTAL WARRANTY-— Unconditionally guaranteed by 
Precision Transformer Corp. for 5 years. 


COMPLETE LINE 


Whatever your transformer needs, there is a dependable, quiet, iBne: lasting PTC dry or liquid type 
more than 4,000 models ranging from % to 5,000 KVA 


Included is the whisper-quiet, inside-the-wall “HUSH-FLUSH” bones for schools, libraries, hospitals, 


Chicago 12, Illinois 
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For contractors who want the finest... 


oer 


Phelps Dodge 
Habirite-Habirprene 
Cable with 

Wire Shield! 


Phelps Dodge pioneered the use of a wire shield as a standard item 


in power cable construction. From this background and experience, 
Phelps Dodge developed its outstanding Habirite-Habirprene high 
voltage cable with a wire shield. This cable offers a number of ad- 
vantages over ordinary “RR” cable with tape shield including: 


1 Greater flexibility; minimum bending radius in most cases is less than 

_ q ° a . 

half the bending radius of tape-shielded cable, making installation 
easier in confined areas 


Rugged wire shield can be braided or bunched for use as a ground 
a = > . . 5 * 

lead at splices and terminations. Intermediate steps in making ground 

connections are eliminated, saving time and effort. 


Dependable wire shield continuity provides protection against hidden 
Ss : 2 : 
shield rupture which can occur during installation or in service. 


Overall wire shield resistance is constant without the variations found 
2. - 
in tape-shielded cable 


Habirite-Habirprene cable with a wire shield assures you the ut- 
most in safety, durability and handling ease. 


See your Pheips Dodge Distributor! 


PHELPS DODGE COPPER PRODUCTS 
CORPORATION 
300 PARK AVENUE, NEW YORK 22, N. Y. 


SALES OFFICES: Atlanta, Birmingham, Ala., Cambridge, Mass., Charlotte, Chicago, Cincinnati, Cleveland, Dallas, Dayton, Denver, Detroit, Fort Wayne, Greensboro, N.C., Houston, Indianapolis, Jacksonville, 
Kansas City, Mo., Los Angeles, Memphis, Milwaukee, Minneapolis, New Orleans, New York, Philadelphia, Pittsburgh, Portland, Ore., Richmond, Rochester, N. Y., San Francisco, St. Louis, Seattle, Washington, D.C. 
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COPE WIREWAY... _ 


@ SUPPORTS MORE CABLE IN LESS SPACE THAN CONDUIT 
@ CAN BE USED INDOORS OR OUT 


© LIGHTWEIGHT EXPANDED METAL CONSTRUCTION 
SAVES TIME AND MATERIALS COSTS : 


@ CHOICE OF GALVANIZED STEEL OR ALUMINUM 


@ OVER 1,000 SYSTEM COMPONENTS— 
STRAIGHT SECTIONS, FITTINGS, ACCESSORIES— 
FOR ANY PLANT LAYOUT, SIMPLE OR COMPLEX 


AIR TRAFFIC CONTROL CENTRE—"Difficult layout requirements 


posed real cable installation problems on this job,’”’ points out Mr. Baylin of 

Edward Baylin, 

E. C. Ernst, Inc., 
Atlanta, Ga. 


E. C. Ernst, Inc., electrical contractors in Atlanta, Georgia. 


“Cope Wireway was the answer because it permitted simplified installation of 


strong, lightweight cable supports at five different elevations—for power, 


communication and radar distribution systems.”’ 


Ernst engineers working closely with the Cope representative and local 


distributor, also found that use of Cope’s complete line of system fittings 


and accessories provided substantial time and materials savings. 
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SOLVES ANY CABLE DISTRIBUTION PROBLEM 


Ped 


MAZE OF WIRES LIKE THIS IS ELIMINATED WITH NEAT, SIMPLIFIED COPE WIREWAY SYSTEMS. « 


SOUTHWEST SHOPPING CENTER—'‘The architect’s 
_ problem was to eliminate utility poles and cables outside a 


beautiful, new shopping center,’ reports Mr. Rowe, Sales 


Manager of Cummins Supply Company, authorized Cope elec- 


trical wholesalers. Cope Aluminum Wireway provides an Henry Rowe, 
Cummins 
attractive and completely weatherproof cable supporting system Supply Company, 


Fort Worth, Texas 
that eliminates the maze of wiring and low voltage connections 


usually associated with outdoor installations of this type. 


COPE PRODUCTS ARE SOLD ONLY THROUGH AUTHORIZED COPE ELECTRICAL WHOLESALERS 


HANNE 
pene AY EROEER Sanne The only completely integrated line of cable sup- 


Se porting systems for every installation requirement 
Se ... sold exclusively through authorized distributors. 


1100 


SERVING THE ELECTRICAL INDUSTRY SINCE 1885 


division of ROME CABLE CORPORATION © COLLEGEVILLE, PENNSYLVANIA 
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Now there’s one 
just right for 
any installation... 


FRAN ES 
ADAM 


Heeder Panelboards 


Your preference—with 
BRANCHES or without doors! 


Fusible switch, 30 to 600 amps.—250-v, ; . 
AC or DC; 2 and 3 poles, single and From Frank Adam’s complete line of feeder 


double throw. panelboards you can pick the one that fits 
your installation requirements perfectly — 
with or without a door. 


%& BIG GUTTERS simplify wiring, reduce in- 
stallation time! 


%* “ADD-ON" FEATURE enables additional 
branches to be added as needed by merely 


iia man one — installing oversize enclosures with blank 
AC, 2 and 3 poles. F ; space covers! 
Outstanding and unique “‘plus” features like 
Pu these add up to a competitively priced prod- 
eecer 


uct that gives you more in dependability... 
more in quality ... more in safety. Get the 
facts—write for catalog! 


panelboards 
are 
UL approved. 


Automatic protection, 15 to 800 amps.— 
250-v. AC or DC; 600-v. AC, 2 and 3 poles. Fpew* 


See ovr catelog in SWEETS Apam ELECTRIC COMPANY 


P.O. BOX 357, MAIN P.0.+ ST. LOUIS 66. MO. 
fousduct + panelboards « switchboards + service equipment + safely switches + load centers « Quikheter 
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Ast 
Ring Type Bus Support for Tubular Bus 


SBC 
Sliding Bus Support for Tubular Bus 


PSSQ HPS 
Bus Support for Square Tube Hook on type Bus Support Clamp for Tubular Bus 


cs . PSS 
Bus Support Clamp for Cable Tubular Bus + Support Clamp 


Higher cantilever strength e Higherimpact resistance 


Higher corrosion resistance e Greater durability a 
Vertical Bus Support Clamp for Flat Bar 


These Dossert Bus Supports are made of a high 
tensile strength cast bronze alloy and are equipped 
with silicon bronze bolts and nuts, making the 
entire unit completely non-magnetic. Available for all 
sizes and types of busses. Dossert Bus Supports 
can also be furnished in Coupling, Tee Connecting, 
Elbow Connecting, Tee Coupling and 
Expansion Connection types. 

Special fittings and modifications can Oe varty Renin cart eitan 

\\ be readily supplied on short notice. for Flat Bar 


J 


Soe 


YEARS OF 
Rowe 249 ‘Huron Street. Brooklyn 22, ny Representatives in all principal cities 
IN CANADA: W. S. Gerrie & Assoc., Ltd., Toronto 
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Industrial © Rome Synthinol 901 building wire 
—600 volts, Type TW. Polyvinyl chloride insula- 
tion, approved by U/L for use in wet or dry 
locations at 60 C. Also available for appliance 
use at 80, 90, or 105 C, depending on wire size. 
Synthinol 901 was used extensively for the low- 
voltage wiring in the plant shown here, for its 
proven resistance to moisture—in addition to 
its resistance to heat, oils and corrosives. These 
low-voltage applications include not only con- 
trol circuits but also the general wiring of office 
and warehouse buildings and mill equipment. 
Also ideal for low-voltage circuits in refineries, 
chemical plants, other industrial plants where 
electrical wiring is exposed to extreme moisture 
or corrosives. For high-voltage industrial use, 
Rozone A (butyl) insulation is recommended. 


Commercial © Rome's FlexAll Type UF—600 
volts, nonmetallic jacket. Insulated and jacketed 
with Rome Synthinol polyvinyl chloride com- 
pound. In commercial applications—such as the 
laundry shown here—FlexAll provides positive 
protection against drizzling moisture, strong de- 
tergents, acids or alkalies. Cost is low. Corrosion 
resistance is high. Also widely used for under- 
ground between-building wiring; farm, indus- 
trial and residential yard lighting; livestock 
buildings and packing houses; and for brewer- 
ies, cold storage and ice plants. Available in 
single-, two-, or threé-conductor construction. 
Meets NEC requirements for direct-in-earth bur- 
ial and interior wiring in wet or dry locations. 


Residential © Rome Type SE, Style U, Service 
Entrance Cables can be used for long life and 
high weather resistance in residential applica- 
tions like the one shown here. NEC recognizes 
the use of this wire for attachment to the side 
of the building from the weatherhead fo meter 
equipment. Conductors are insulated with a 
heat- and moisture-resistant RHW insulation. 
The insulated conductors are then given an 
over-all covering for mechanical protection. An 
appropriate neutral conductor is applied con- 
centrically over the insulated conductors and 
is covered with a protective weather--and mois- 
ture-resistant tape. The final covering ‘consists 
of a combined pre-saturated cotton and glass 
yarn braid with a gray flame- and weather- 
resistant finish. You can paint it to match the 
house. Mail this couponl 


When insulated wire is exposed to water, it’s not how it looks but how it works 

that determines its moisture resistance. 

Electrical stability of the system may be seriously impaired by water that has penetrated 
the insulation, causing dielectric losses. This can happen long before 

you actually see any damage being done. 

At Rome Cable, work constantly goes on toward developing better compounds for 
moisture-resistant insulations. Innumerable scientifically accelerated tests are conducted— 
some last from 2 to 5 years—to determine the electrical stability of new insulations. 


The greater the moisture resistance of an insulation, the less electrical properties 


e 5 a0 ° | i 
deteriorate from long immersion in water. | i'ROME CABLE 
: | MEET 
The results of these tests have aided the | DIVISION OF ALCOA THE 
development of the building wires shown at the | Department 7-10, Rome, New York MAN 
3 | CO Please send me more information on the above. WHO’S 
left. Rome recommends them to you as ideally | I} pevicaTeD 
; : ql ? | NAIC i irvncacendevsiuccccscceses antec nen tnceentughnasene netaasnchccnieceed TO YOUR JOB 
suited for use in industrial, commercial and | site Mee akc Sear as eee lens YOUR 
: 2 | (eo ROME CABLE 
residential wiring where moisture is a problem. = Se oan. acate eee Car SALESMAN 
TOOL cencccrceccncwccenccecncsccccssccscrccsccnnssscscscccncscaccscsccocsscese 
: Mail this coupon! City cccnnantcememen ZONE ccccrecs StALG deccorssae oe 
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BM-21B BM-41 BM-51 
Vy" Connector Ya" Coupling V2" Offset Connector Connectors 


BM-22B8 BM-42 BM-52 showing how # 4 
Y," Connector %,” Coupling Y," Offset Connector wires are Fee 
BM-23B BM-43 guided over ‘ o\N 
1” Connector 1” Coupling box edge. 8 ” 
are 
aM. 2 
| & 


Save time and money with 


ORIGINAL 
INDENTER 
FITTINGS 


Here is the combination that is unbeatable when it 

comes to easier E.M.T. installation at less cost. New 

lightweight plier size indenters make setting up 

thin wall conduit a breeze. B-M fittings are neater 
too! No unsightly nuts or projecting set screws. 


A few more of the plus features of B-M fittings are 
Concrete tight—Vibration resistant—Extra heavy 
bright zinc plate, salt spray and acid drip tested 
for corrosion resistance—Extra heavy 
positive bonding locknuts—smooth 
rounded edges or bushed throat type 


damage—All steel construction with 
extra heavy gauge wall thickness. 


ALL BRIEGEL FITTINGS ARE U.L. 
APPROVED AS CONCRETE-TIGHT 


When setting E.M.T. in concrete you can 
make each job easier and more profit- 
able by using Briegel All Steel Indenter 
Fittings that have UL approval as 
Concrete-Tight. Contractors everywhere 
recognize their cost cutting qualities 
and the fact that they make each wiring 
job a better job. It is only natural that 
Briegel Fittings are the most widely 
used E.M.T. connectors and couplings. 


All B-M indenter type 
fittings far exceed the 
requirements of U, L. 
file card E 10863 and 
Federal Specifications 


METHOD 
TOOL 
Cf. 


GALVA * ILLINOIS 


BM PLIER SIZE 
INDENTERS 
BM—No. 607 Y" 
BM—No. 608 %” 
BM—No. 609 1” 


USED, THE MOST FROM. C OAS Too aGOo oes 


56 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JANUARY, 1960 


COLUMBIA 


FLEXIBLE 


liquid-tight electrical conduit 


REDUCE 
MAINTENANCE 


PERMANENT PROTECTION 
AGAINST 

WEATHER * CORROSIVE FUMES OW a, 

OIL* GREASE * CHEMICALS *It’s a fact: your cost is lowest when your first 


(neat last bil t 1 k 
SALT SP RAY* DIRT hettin netdlletion etnaane 48 nbeaneeea 900 ‘ 
WATER lifetime of dependable service ... and then some. 


BROCHURE 


Columbia Flex-Seal, type XL 
with bonding strip, is UL 
approved. Type EX, without 
bonding strip, is J.I.C. ap- 
proved. Sizes from %” to 
2” 1D. Write for informative 
brochure. 


COLUMBIA CABLE & ELECTRIC CORP. 


Serving the Electrical Wholesaler Since 1912 
255 CHESTNUT STREET BROOKLYN 8, N. Y. 


NEC GUIDE—1960 


Wallet-size guide, 
filled with helpful 
facts for daily on-the- 
job use. Write for 
your copy. 


Flexible Stee! Conduit Flex-Seal ‘A. C.T. Armored Cable 
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How three 
companies 
US... 


ee 


G-E Power Grooves for Sales Lighting. If your customers have 
products to display and sell, G-E Power Groove Lamps can 
play a vital role, as in the Fontius Shoe Stores, Denver, where | 
300 footcandles make shoe selection easy—and fast! 


W POWER GROOVE 
COOL WHITE U.S.A 


G-E Power Grooves for High Lighting Levels. Assembly 


Products, Inc., Chesterland, Ohio, gets 250 footcandles with ae and get the lighting results 


mighty G-E Power Grooves— eliminated supplementary light- 
ing, and saved 50¢ a square foot initial cost at the same time! the y want i 


Conclusion: 


Your customers get more and more light for 
their money, year after year, with G-E Lamps 


What kind of lighting do your customers need? Light with 
sales appeal? A higher lighting level? Maybe the lowest cost 
of fluorescent light possible? Chances are General Electric 
Power Groove fluorescents are the lamps they should consider. 
Ask your G-E Large Lamp distributor for the whole story. 
General Electric Co., Large Lamp Dept. C-01, Nela Park, 
Cleveland 12, Ohio. 


Progress /s Our Most Impo a rn 
&' Y li rant Product G-E Power Grooves for Low Initial Cost. In Murray Hill, 


New Jersey, Bell Laboratories specified 100 footcandles in this 
G E N E p A L e L i C T R j C engineering office and got it most economically with General 
Electric Power Groove Lamps. 
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Sola Ballast Colclos No. 650-110 for 


one F96T12 or two F72T12 430 ma slimline laces 


Upside-down insides make Sola’s new slimline 
ballast work cooler, dissipate heat faster 


Heat, the big enemy of fluorescent ballasts, is well 
on its way out thanks to a simple but extremely 
effective move by Sola ballast engineers. They 
mounted the components of their slimline ballast 
upside-down. This allowed them to remove the fiber 
insulator from the mounting surface of the ballast 
case. Now positioned beneath the label surface, it 
can’t trap heat inside the case. 


The normal heat generated by the core and coil is 
transmitted directly to the fixture housing where it 
is quickly conducted away. The fixture itself acts as 
a big cooling fin for the ballast. Additionally, 
healthy margin of extra space is provided between 


the capacitor and the core and coil. This extends 
capacitor life. 


All this adds up to a premium ballast that operates 
cooler, works more efficiently, and lasts longer. 
Despite this, it costs no more than conventional, 
hotter-running ballasts. You get premium perform- 
ance now at no price penalty. The new ballast is 
CBM-certified to give full light output over its 
rated life. 


You would be wise to capitalize on Sola’s upside- 
down act when you next need ballasts for quality 
fluorescent fixtures, or for replacement where other 
ballasts gave up. 


Write for Bulletin 26A-FL 


CONSTANT VOLTAGE TRANSFORMERS — REGULATED DC POWER SUPPLIES MERCURY LAMP TRANSFORMERS — FLUORESCENT LAMP BALLASTS 


SOLA ELECTRIC CO., 4633 W. 16th St., Chicago 50, Ill., Blshop 2-1414 * In Canada, Sola Electric (Canada) Ltd., 24 Canmotor Ave., Toronto 20, Ont. 
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SOW. 


In this fixture ‘‘torture chamber’’ water and steam 
are constantly present... yet trouble-free light- 
ing is provided by Sylvania’s DIRON fixtures. 


me True All-Porcelain Fixtures 


for Extreme Humidity Conditions 


Sylvania’s New 


Here is a new, important advancement in fluorescent 
lighting fixtures . . . especially for textile mills, laundries, 
tanneries and other high humidity locations. 

Selected Sylvania fixtures—both industrial and open- 
type—now have the new DIRON finish, a super-thin, all- 
porcelain process. 

Every external part of these fixtures—even the lamp- 
holder cases for multi-lamp units—is protected against 
moisture by this exclusive DIRON process. 

By this new method a tough, durable layer of porcelain 
is applied to all exposed surfaces of the fixtures. Yet the 
finish is so strong and pliable that knockouts can be 
removed without damaging the porcelain protection. 


DIRON Fixtures 


You'll find these fixtures both practical and economical. 
The new DIRON fixtures cost much less than conventional 
all-porcelain units. And the price is so close to that of 
standard industrial fixtures that you’ll want to use DIRON 
units when there is any chance of a high humidity or 
corrosive atmosphere. 

For full information on Sylvania DIRON fixtures, 


‘write to: 


SYLVANIA LIGHTING PRODUCTS 
A Division of SYLVANIA ELECTRIC PRopuctTs INC. 
One 48th Street, Wheeling, West Virginia 


So mopean we NONTNS Sy SF SY LVAN IAG? 


FLUORESCENT LIGHTING FIXTURES AND SYSTEMS 


e 


Subsidiary of 


GENERAL TELEPHONE & ELECTRONICS 


BEST FIXTURE VALUE IN EVERY PRICE RANGE 
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NO TROUBLE CALLS WITH 


Protect branch circuits against high 
overloads and “flash-shorts” with Push- 
matic magnetic coil action! BullDog, 
the first to offer this protection in 15- 
amp and 20-amp ratings seven years 
ago, builds this safeguard into every 
Pushmatic® breaker.The solenoid (coil) 
—coupled with the thermal element— 
provides double circuit safety. Makes 
trouble calls a thing of the past. 


As you can see in the above picture the 
Pushmatic uses a multi-turn coil. High 
overloads or “flash-shorts” instantly set 
up a magnetic field in the coil—causing 
the metal plunger to trip the latch and 
break the circuit. BullDog Pushmatics 


coil protection is standard in every breaker 


provide not only maximum branch cir- 
cuit protection, but protect lamp and 
appliance cords, too! 


Small overloads are taken care of by 
the thermal-bimetal latch. An over- 
loaded circuit will heat the bimetal 
which curves, releasing the latch. A 
built-in time delay prevents nuisance 


tripping in case of harmless overloads. 


Protect your branch circuits with 
proved Pushmatic coil action! Each 
and every Pushmatic is rigidly tested 
to assure precision operation. You'll 
find Pushmatic double protection pays 
off! Multi-turn coils are standard in all 
Pushmatics — 15 amperes through 50 
amperes. 


BULLDOG ELECTRIC PRODUCTS DIVISION 


I-T-E CIRCUIT BREAKER COMPANY 
BOX 177 ¢ DETROIT 32, MICHIGAN 


® 
In Canada: 80 Clayson Rd., Toronto 15, Ont. Export Division: 13 East 40th St., New York 16, N.Y. 


3.3. M AS 


SPANG HD Conduit’s uniformity provided easy, accurate threadi 
and considerable time saving on the Georgia Power Company jok 


“SPANG HD STEEL CONDUIT works up 
9 faster than even its best competitors!” 


says Mr. H. G. Millican, President, Millican Electric Company, Atlanta, Ga. 


> \ \ “We installed 23 miles of SPANG HD out nicely. We had no problems « 
Va\ steel Conduit in the new Georgia damaged wire from wire pulling. 
Power Company Building in Atlanta,” “The bundling which SPANG usé 
reports Mr. Millican. makes a neat package. It’s a tig 
“The speedier installation, which bundle, easy to transport, stack fe 
saved us considerable time, is due to storage and handle on the job. 
the uniformity of SPANG Conduit. The “Certainly, I’d recommend SPANG 
hot-dipped galvanized finish is even. concluded Mr. Millican. ““My be: 
SpanG bends very easily and dresses recommendation is that I use it!” 


Architect: Stevens & Wilkinson, Atlanta 

General Contractor: Beers Construction Company, Atlan 
Electrical Contractor: Millican Electric Company, Atlanta 
SPANG Distributor: The Electric Supply Company, Atlant 


Georgia Power 


The new Georgia Power Company 
$4,250,000 general service headquar- 
ters building covers 387,350 square 
feet of floor space. It’s one of the 
largest electrically heated buildings in 
the southeast. 

_ Twenty-three miles of SPANG HD 
Steel Conduit protect the wiring which 
services the electric heating, fluores- 
cent and incandescent lighting, and 
general power requirements. The 


SBANS° 


CONDUIT 


23 miles of SPANG HD go into 


ompany job 


fluorescent fixtures on this job are sus- 
pended from Spanc Conduit runs, 
demonstrating the strength of steel 
conduit. 

This new Georgia Power Company 
building, which will serve the com- 
pany’s service area, includes a garage, 
general stores and warehouse, salvage 
department, appliance repair shops, 
meter shop, laboratory, and general 
repair shop. 


Finishing touches are applied to the 
Georgia Power installation. Note that 
fluorescent fixtures are suspended 
from the strong steel conduit runs. 


Want quality? 
Specify SPANG! 


Your local SPANG Distributor carries 
the complete line of SPANG Steel 
Conduit and fittings, and sPAN- 


GLEAM EMT. Call him for top- 
quality service! 


THE NATIONAL SUPPLY COMPANY 


Two Gateway Center, Pittsburgh 22, Pennsylvania 


Subsidiary of Armco Steel Corporation SRMCY 


“Equal to RLM” 


_..-Anyone can Say it! 


Ee U ‘ Only the RLM LABEL can GUARANTEE IT with 


a continuous RLM Test Program of Inspections 


by the ELECTRICAL TESTING LABORATORIES 


“Equal to RLM” is a claim that is often made by sellers of indus- 
trial lighting equipment. No finer compliment could be made to the 
high quality RLM specifications! 


However, RLM is more than a group of widely approved standards 
for industrial lighting equipment. RLM is also a guarantee of con- 
formance. This guarantee is backed by the unbiased tests conducted 
by an independent testing laboratory—The ELECTRICALTESTING 
LABORATORIES OF NEW YORK! These tests assure not only 
compliance with standards but every effort is made to insure that 


% every fixture shipped to the buyer will be of uniform quality. 
© dD In the entire lighting industry there is no equal to this testing pro- 
Y gram...so in the truest sense there can be no such thing as “equal 
vy to RLM.” RLM is unique... distinctive and above price to the buyer 
< who wishes unbiased proof of quality. 


% 
3 
3) 
3) 
<3 
b 
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Into each factory go ETL represent- 
atives to secure for test and certifi- 
cation purposes, samples of the 
manufacturer’s RLM-labeled units. 


These TWIN QQ’s to Industrial Lighting Success 
are guaranteed with all lighting equipment bearing the RLM Label. 
Return of the coupon brings you full information. 


RLM STANDARDS INSTITUTE, suite 8191, 326 W. Madison, Chicago 6, Ill 


Please send me free a copy of the new “TWIN QQ's” pamphlet, 
E the latest RLM SPECIFICATIONS BOOK, and names of the Le 

leading manufacturers offering RLM-labeled lighting equipment. 

(Please write name, company and address in margin below.) 


é R-768 
earnest me na a tcc 
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WHERE CONTINUOUS POWER 


IS Aw UST - 


USE 
SQUARE D TRANSFER PANELS 


e When power fails, transfer panels automatically switch a 
lighting or power load from the normal source to an emer- 


gency source. Often they are a legal “must” in churches, 
department stores, hospitals and other places where public 
safety is involved. They are also invaluable in radio stations, 
where expensive tubes must be protected from fast cool-off 
—in factories, where certain processes must not be inter- 
rupted—in any location where power failure can cause 
accidents or property damage. 


Regardless of your application, you can get exactly the 
transfer panel you need from Square D. They are available 
for lighting systems up to 480 volts and 300 amperes, and 
for 600 volt power systems up to 200 hp. Your choice of 
electrically or mechanically held versions. 


Witte tor the complete story of Square D Automatic Transfer 
Panels. Address Square D Company, 4041 North Richards Street, 
Milwaukee 12, Wisconsin 


3-phase electrically 
held transfer panel has 
150-ampere capacity 


Mechanically held 
30-ampere transfer panel 
for tungsten lighting loads 


SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
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As the bidding gets tighter and the 
profit squeeze grows tougher, today’s 
smartest contractors are “tooling up” 
in every practical way to streamline 
operations — control costs! 

Many are finding the answer in Job- 
Profit Tooling by Greenlee. It saves 
costly materials, mechanizes much of 
the work previously done by hand — 
assures extra efficiencies, better final 
results, more net profit per job! 

To illustrate—the new Greenlee Multi- 
purpose Hydraulic Bender at right 
makes offsets in seconds with one set- 
ting, one shot. Other Greenlee Job- 
Profit Tooling ideas to bring you addi- 
tional time and materials savings are 
shown on the facing page. 


radica 


Look at how 


contractors 


are speeding 


installations, 


lly reducing 


costs with Greenlee 


Offsets (above) and 
90° bends (below) made 
with one shot 


DEA FOR FAST, ON-THE-JOB 
JONDUIT BENDING— Greenlee No. 
84 Lightweight Hydraulic Bender with 
yortable power pump, shown above, 
nakes 90° bend in 4” conduit in about 
our minutes with one shot. Handles 
fy” -4" sizes of steel and aluminum con- 
luit and pipe. 

syreenlee Lightweight Hydraulic 
3enders are also available in two other 
nodels: No. 880-M2 for 144"-2"”, and 
No. 883 for 14”-3” conduit and pipe. 
Yo. 880-M2 with power pump makes 
0° bend in 2” conduit in less than a 
ninute. No, 883 with power pump 
nakes 90° bend in 3” conduit in about 
minute. 


\11 models make full 90° bend with one 
am stroke and are easily operated by 
me man with hand or power pump. 
ortable . . . carried by one man or 
vheeled from job to job on pipe sup- 
orts which serve as rollers. Conduit is 


TOOLS FOR CRAFTSMEN 


easily inserted and removed from front 
of bender . . . “Quick-Removal,” posi- 
tive-locking support pins cannot come 
loose. Attachments also available for 
bending thin-wall, bus bar, and tubing. 
The Greenlee line also includes seg- 
ment-type hydraulic benders, hand 
benders, and ratchet hand benders to 
give you a full complement of tooling 
for speeding every conduit-forming job. 


Bp 


IDEA FOR FASTER BENDING — 
Convert from hand to power pump. 
Many contractors are finding the value 
of power operation over their previous 
hand-operated. equipment. Power 
pumps increase bending speed from 3 
to 5 times. A complete line of power 
pumps available with electric motors 
or gasoline engines. Illustration above 
shows the popular 798 AC-SA pump 
with 34 hp, 110-220 volt a-c motor. 


IDEA FOR FASTER RESULTS 
ON ALL KNOCKOUT PUNCHING 
JOBS — With a Greenlee Hydraulic 
Knockout Punch Driver holes are made 
in seconds for conduit up to 5”. This 
operation is many times faster than the 
wrench method, and cutting is possible 
in cramped quarters—no wrench space 
needed. Your timesavings can quickly 
pay for this highly efficient tool. De- 
signed to drive all Greenlee knockout 
punches, it is available singly for 


IDEA FOR CUTTING CONDUIT 


OPENINGS WITH NO PRE-DRILL- 
ING OR STEP-UP PUNCHING — 
Save yourself many dollars on conduit 
installations with Greenlee One-Shot 
Knockout Punch Driver that features 
high-strength aluminum “C” frame 
which fits around a junction box. Fast 
one-man setup and operation .. . light- 
weight and powerful. Punch cuts 
through 10-gauge steel with few strokes 
of hydraulic pump handle. Two sizes: 
No. 1732 (above) punches holes for 
%"-4" conduit, No. 1731 also available 
to punch holes for 4%”, 34”, 1” conduit. 


LING 


punches already owned or in handy 
sets with 6 or 10 punches. 

Greenlee makes a complete range of 
knockout punches for conduit 14”-5”. 
Fast, easy cutting through 10-gauge 
metal. Every cut is quick, clean — slug 
falls free in die. No. 735 set in leather 
case for 44”-114" sizes; No. 737 set in 
leather case for 1144” and 2” sizes. 
Other sizes individually packaged. 
Job-Profit Tooling by Greenlee in- 
cludes more than 100 different types 
and sizes of timesaving equipment 
specifically developed for the elec- 
trical worker. To help you select 
those that will ‘“‘tool up’’ your opera- 
tion for better job profit, write today 
for new illustrated quick-reference 
Bulletin E-240. 


GREENLEE TOOL CO. 
1878 Columbia Ave., Rockford, Ill. 


GREENLEE JOB- PROFIT TOOLING 


--.-cost control for contractors 


~~. 
" 


HERE’S A BRAND NEW WAY TO 


HOUSEPOWEER erorits. 


MR. CONTRACTOR 


In national magazines e« On national network television 


The public is being told that YOU are the man to call for Full HOUSEPOWER! 


PPE ASM 


Full color ads sponsored 
by Edison Electric Institute 


Full color ads in Better Homes & Gardens will em- 
phasize full HOUSEPOWER. Right next to them, 
special one-column ads will direct the reader to you, 
My. Electrical Contractor. 

The full color ads will be made into four-page 
folders which you can mail to customers...and a 
series of ad mats—just like the one-column national 
ads in Better Homes & Gardens—will be ready for 
you to run over your own name. 


HERE’S WHAT 
YOU DO 


se TUG Pahokee VeVie IVE CS PA, 


Wh 00NM WAS SL 


HOUSEPOWER 


How wot to listen 


BOSE Cait 


One-column ads sponsored by 
National Wiring Bureau 


And, all through the year, Edison Electric In- 
stitute will be running more full color ads in 
national magazines — ads designed to make people 
want the advantages they can get only when they 
have the full HOUSEPOWER you can give them! 

In addition . . . commercials on day-time net- 
work TV will demonstrate to housewives how full 
HOUSEPOWER gives them and their families more 
fun... more convenience). . . more comfort. 


1. Check with your electric utility or electric league. Find 
out their plans for helping you to profit from this great 
HOUSEPOWER campaign. 

2. Visit your distributor’s HOUSEPOWER Idea Center. 
There you will find a multitude of new profitable product 
promotion ideas. 

3.WRITE NOW for your free copy of a step-by-step cam- 
paign guide entitled “A Treasure Chest of HOOUSEPOWER 
Profits.” It gives full details on how you can identify your- 
self and your business with this campaign. 


NATIONAL W/RING BUREAU 
155 East 44th Street, New York 17, New York 
... @ sponsor of 


HOUSEPOWER 
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PYLE 


ALUMINUM VAPORTIGHT 


N F LIGHTING FIXTURES 


COATED WITH PEC-9 FOR THE TOUGHEST JOBS 


Resists salt spray, acid fumes, strong caustics and organic liquids (no extra price). 


«cep 2 Fri 

=a 
g ioe NG 
2 


Guards with stainless steel 


I} 


Reflectors, removable by a 
45° turn without tools for 
convenient cleaning, have 
four self-locking nylon 
shoes, 


ball detents removable 
without tools for conveni- 
ent lamp changing inde- 
pendent of reflector. 


cy 


no tools required for re-lamping and cleaning 


ad 


+ 


Fixture rigidly secured to 


Simplified Maintenance—New materials, design 


¢ Material: Die cast aluminum components. Heat 
resistant globes are standard in a choice of colors. 
Specification grade porcelain lamp holder and all- 
white porcelain enameled reflectors. 


¢ Design: Interchangeable straight and 90 degree 
bracket mounting adapters fit both 100 watt and 200 
watt fixture sizes. Lamp holder gasket seals off wiring 
and lamp compartments. 


pendant. Thread cannot be 
loosened when removing 
guard, globe or reflector. 


Air flow through reflector 
‘keeps fixture cooler, clean- 
er ond brighter. 


eet see ee oe e676 ee 


and reliability! 


* Corrosion-resistant PEC-9 white coating furnished 
as standard eliminates need for application of special 
compounds in the field to protect metal components 
against salt spray, acid fumes, strong caustics and 
organic liquids. 

¢ Dome, shallow bowl, deep bowl and 30 degree all- 


white reflectors greatly enhance the appearance of the 
fixture wherever installed. 


Fixtures are U/L and CSA approved and meet Navy, Corps of Engineers and General Service Administration specifications. 


PYLE-NATIONAL 


Get the full facts. Write for detailed information or call your Pyle authorized distributor, 


N 


SINCE 1897 


THE 


WHERE QUALITY IS TRADITIONAL 


1344 North Kostner Avenue, Chicago 5], Illinois 


Subsidiary: PYLE-NATIONAL (CANADA) LTD., Toronto 15, Ontario 
Railroad Export Dept.: International Railway Supply Co., 30 Church St,, New York 7, N. Y. 


Industrial Export Dept.: Lionel-Essex International America Inc., 15 £. 26th St., New York 10, N. Y. 


COMPANY 


CONNECTORS * CONDUIT FITTINGS ¢ CIRCUIT CONTROLS ¢ LIGHTING FIXTURES * FLOODLIGHTS 
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There’s a General Electric 


Underfloor Wiring System 
to meet every electrical requirement 


... for any type of floor construction 


Practically any combination of structural and 
electrical specifications can be met by using one 
of General Electric’s four steel underfloor wiring 
systems. For all types of floor construction... 
slab and fill, monolithic, lift slab, steel deck, wire 
mesh form... you can pick a G-E system that 
perfectly matches the application. And no matter 
what the electrical requirements... high density 
power wiring or a maze of telephone lines... 
you'll find that a G-E system can take care of the 
job and still have plenty of room left for addi- 


tional wiring later on. 


Installation is simple, too. That’s because all 
four G-E systems are straightforward in design 
and accurately made to close tolerances. The com- 
ponents fit together without difficulty—save time 


on the job, and give long-term reliability. 


All four G-E systems are listed by Under- 
writers’ Laboratories, Inc., and meet Federal 


Specifications. 


G-E UNDERFLOOR 
WIRING SYSTEMS 
ARE EASY TO INSTALL 


All G-E underfloor wiring systems are easy to 
install. For example, with the G-E single-level 
systems all duct runs may be fed through conduit 
openings in the corners of the boxes—no need for 
field adaptations to feed center duct runs. 


other important point: screws in the leveling 
ring of all G-E single-level junction boxes permit 
fine adjustments to bring the box level with the 
fill—without need of removing the box cover. 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 
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For valuable manuals 
containing complete 
layout, design, product, 
and installation data, 
mail the coupon today 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


| 


G-E HEADER DUCT 
9.03 SQUARE INCHES 
INTERIOR 
CROSS-SECTIONAL AREA 


SINGLE-LEVEL 
STANDARD DUCT 
3.357 SQUARE INCHES 
INTERIOR 
CROSS-SECTIONAL AREA 


SINGLE-LEVEL BIG DUCT 
8.414 SQUARE INCHES 
INTERIOR 
CROSS-SECTIONAL AREA 


TWO-LEVEL DUCT 
4.007 SQUARE INCHES 
INTERIOR 
CROSS-SECTIONAL AREA 


The General Electric Company 


Conduit Products Department, Section CU-88A-918 


Bridgeport 2, Connecticut 


( Please send me your (0 Please send me your [) Enclosed is a descrip- 
bulletin on single- bulletin on cellular- tion of my underfloor 
and two-level steel steel floor wiring. wiring problem, What 
underfloor wiring do you suggest? 
systems. 

Nene eae ee INO ee eae erase 

Company Sk Ie he ee a i Re EN a ee a Ee a SR RE 

PCC OSS NS Se SO Tas Sh Ae a Se ee 

City. Zone _______. State 


FOR CELLULAR-STEEL FLOORS 


The G-E cellular-steel floor wiring system 
makes it possible to locate outlets in every 
6 inches of floor area. A special capped 
header allows you to provide for future 
expansion at low initial cost. 

G-E header duct offers 9.03 square inches 
interior cross-sectional area to provide for 
ever-increasing electrical needs, will accom- 
modate 110 No. 14 Awg wires in accordance 
with the National Electrical Code. 


In standard layouts—The G-E single-level 
steel standard duct system offers up to 3 
services. Supplementary feeding through con- 
duit is possible through corners of durable, 
cast-iron junction boxes. These boxes afford 
easy leveling and cover adjustment, and pro- 
vide large openings for wire pulling. Com- 
partments are available to separate services 
in double and triple boxes. Can be installed 
in fill as shallow as 21%”. Duct will accom- 
modate 41 No. 14 Awg wires, in accordance 
with the National Electrical Code. 


For greater feeding capacity—G-E single- 
level steel BIG DUCT system with an 844” 
cross-sectional area will accommodate 102 
No. 14 Awg wires. System includes boxes, 
components, and accessories necessary to use 
BIG DUCT either by itself or with G-E 
single-level standard duct. Can be installed 
in any type of floor that has a minimum fill 
thickness of 3 inches. 


For difficult feeding problems—The G-E 
steel two-level duct system is recommended 
for fills of 312” and over, particularly where 
feeding must be accomplished from many 
locations. It allows complete separation of 
services. All feeding is done by duct on the 
lower level, distribution on the upper level. 
Ducts bypass intervening junction boxes; 
need for conduit home-runs is eliminated. 
Will accommodate 49 No. 14 Awg wires, in 
accordance with the National Electrical 
Code. 
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The highest man-made 
structure in the world 
is the transmitter tower 
of WGAN-TV, Portland, 
Maine. The 1,619 foot 
tower, put into full-time 
operation October 30, 
1959, is 154 feet higher 
than the Empire State 
Building (including its 
antennas), almost twice 
as tall as the Eifel 
Tower, and 9 feet taller 
than the KSWS-TV tower 
in Roswell, New Mex- 
ico. Of triangular cross- 
section, just ten feet to 
a side, the WGAN-TV 
tower is guyed on all 
three sides to anchor 
points 1,200 feet from 
its base, has an eleva- 
tor that rises to within 
40 feet of its top, is 
built to withstand 120 
m.p.h. winds. The an- 
tenna radiates 316,000 
watts. 


SEND FOR 
NEW FREE 
CONDENSED 
CONTROL 
CABLE 

DATA FOLDER 


_ HIGHEST 


WESTERN INSULATED WIRE COMPANY 


Los Angeles 58, California 


6 
Wb 
NEOPRENE. 
PORTABLE ELECTRICAL CORD 
AND CABLE 


has the 


content in the industry 
at no extra cost 


First choice for a durable electrical 
cable in the construction industry is 
Bronco 66 Certified. its outer protecting 
jacket, containing 67.32% Neoprene 
and so certified by a Registered Pro- 
fessional Engineer, has the special 
toughness needed to give exceptionally 
dependable service to tower builders, 
tunnel diggers, bridge erectors, and 
building contractors. TV stations 
throughout the country are using 
Bronco 66 on cameras, lights, controls, 
and for construction. The highest-NMeo- 
prene-content jacket keeps Bronco 66 
Certified on the job in spite of coastal 
cold and ocean spray, as well as desert 
heat, sunlight and ozone, It is engi- 
heered to withstand the particular 
abuse encountered on construction 
assignments...the elements, oil and 
prease, abrasion, crushing, and chip: 
ping. Bronco 66 Certified is wonderfully 
flexible, easy to.work with; is branded* 
at exact two foot intervals with com- 
plete identifying data in letters that will 
not rub off, Always specify Bronco 66 
Certified and enjoy the long-term econ- 
omy of top quality. 

"Name, type, size, number of conductors, and 
rated voltage are molded into the jacket by a 


patented Bronco process—U.S. patent No, 
28€7001. 
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Frontiers for the 60's 


At the beginning of a new decade, it’s a good idea to lean 
back, take off the spectacles that keep the details of the current 
scene in sharp focus and upon the less distinct but more plastic 
shapes that remain, erect a tentative structure of things to come. 
In an evolving industry the imminence of change is reality, and if 
we can anticipate the probable future, we are better prepared to 
contend with it. The following thoughts are dedicated to that end. 


The electrical industry will move aggressively into a much greater 
and perhaps decisive role in space heating in the next ten years. 
The inherent simple adaptability of electric heat to space under 
precise control with a minimum of architectural or structural limi- 
tation will be more compelling in system selection. Buildings will 
be heated, as they are now lighted, with electrical components 
appropriate to the space and occupancy. 


Cooling will become practically universal even in areas where it 
is not now considered necessary. The substantial growth in elec- 
trical loads, for lighting and other purposes, will help to dictate 
the adoption of cooling and heat exchange equipments. Within 
the coming decade, there is a good chance that static thermo- 
electric junction devices, which cool and heat directly in response 
to a current flow, will reach the commercial market. 


Air cleaning, particularly electrostatic, will take on new signifi- 
cance and importance in future buildings. It will be compelled by 
plain economics. The mounting costs of maintenance and of decor- 
ations, the impairment of costly lighting systems by dust, the 
losses from damage to soft goods, and the improvement in em- 
ployee working conditions will all dictate a sophisticated attack on 
air borne dirt and contaminants. The attack will be two-fold—at 
the source and in the buildings we occupy. 


Lighting practice can be expected to involve more than double 
present footcandle values and much more consideration for bright- 
ness ratios and reflectance values of materials and surfaces in the 
areas lighted. Color, and the coordination of light and color, will 
become increasingly important in the lighting systems of the imme- 
diate future. Heat, from the lighting system and its auxiliaries, 
may become an important and, possibly, aggravating problem. 


Centralized control of electrical systems operation will become 
routine in the near future. Automatic or program operation will 
take over control of most of the lighting, power, heating, cooling 
and other electrical equipment serving our buildings. Sensitive 
systems will also take over most internal security, patrol and sur- 
veillance functions. 


In electrical systems we can expect pretty general adoption of 
higher utilization voltages, typically 277/480, and higher distribu- 
tion voltages. High capacity, low impedance system requirements 
will compel closer attention to overcurrent interrupting capacities 
and their effective coordination. More attention will be directed, 
too, to fault-path impedance considerations and grounding practices 
to insure not only continuity but sufficient capacity to provide for 
effective operation of overcurrent devices. 
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Unusual pliability of C-L-X 
Sheathed Cables is shown here 
as the cable is being installed. 


Requires no Sepatated Duct or\Cond 
me any environment 


The revolutionary C-L-X Continuous, Corrugated, Light- 
weight, metallic sheath, that Simplex introduced to. this 
country two years ago, is now available in Aluminum, 
Copper or Bronze as well as the enormously successful Steel. 

Simplex C-L-X pliable cable systems provide unexcelled 
ease of installation and mechanical protection. 

The corrugated metal sheath combines pliability for ease of 
installation with very great strength and seals the cable against 
penetration by oil, chemicals and moisture. 

Depending on the environmental conditions of the instal- 
lation, these power, control and communication cable systems 
can be furnished with or without plastic jacketing. 

Light, and pliable, C-L-X cables are) easily installed, and 
require no special reels. 

Now, with corrugated Aluminum, Copper or Bronze 
sheathed C-L-X cable systems, the low resistance of these 
metals permits designs where the sheath may be used as a neu- 
tral or ground. These metals also permit the use of single as 
well as multiconductor cable assemblies in a-c power systems. 

For complete details on C-L-X sheathed cables, contact 
your Simplex Engineer, or write direct. 


()  WIRE & CABLE COMPANY 
79 Sidney Street, Cambridge, Massachusetts 
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Outiocok for 1960 


ELECTRICAL 


CONSTRUCTION 
AND MAINTENANCE 


Department of Commerce forecasts show new construction up moderately 


in 1960. Analysis of electrical work prospects indicate better than 


average gains are in store for the industry this year. 


Electrical Work 


(millions of dollars) 


1958 
Private Funds 
Residential anton en ee oe 754 
IndUstricho eee ate ane iey Se eS, 368 
Commercial and Institutional................ THRE 
UTTAR, 5 ag ara Sk Gree ie a 437 
ROTCOS Sse ds Sas 2 yapanettirs Pe i ie 91 
(OVINGIAS A ig aa ee a 8 
MOMmerivaltes ste ee ee 2431 
Public Funds 
RESIGENNCIMAE NRE eee Oem. ae fe 27 
lndustriaiSherr eae ela ake... oe 59 
Educationalienner re tnt ect, 384 
InstituTionalee cere ret ee rene. PS, 93 
INilifary ene ete linet OE 31 
Highway and conservation................-. 270 
COT ere te eee ere eh 18 
Totalhublics ana ee ees. ee 882 
TCT LE ESA en ee ee ee 3313 
Modernization and Repair®................. 920 
UC Rs Re de Me On eee CRs ae eee 4233 
Notes: 


1. 3rd quarter estimated. 
2. Estimated. 


1959* 


890 
330 
847 
375 
96 
8 


2546 


1960? 


3. Does not include motor, controls or electrical equipment which are part of 


machines or manufacturing processes. 


4. Does not include electrical apparatus used in generation and distribution 


nor communication equipment. 
5. Does not include replacement lamps. 
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1959, electrical construction, 

installation and modernization 
activity should continue upward to 
gains of about 10% in 1960. Elec- 
trie work will fare substantially 
better than construction generally, 
because the anticipated gains in 
new construction are in categories 
involving relatively high electrical 
budgets. Particularly strong im- 
provements are expected in indus- 
trial, commercial and institutional 
building which involve the large 
percentage of electrical work in 
total cost. 

New construction expenditures 
are expected to reach a record- 
breaking total of $55.3 billion in 
1960, an increase of about $1.3 bil- 
lion, or 2%, over 1959, according to 
the Business and Defense Services 
Administration, U. S. Department 
of Commerce. In 1959, the value of 
work put in place will probably 
reach $54 billion, the first time it 
has ever exceeded the $50 billion 
mark. 

In 1960, both private and public 
construction should maintain about 
the same relative importance, in- 
creasing 3% and 2% respectively. 
Because of rising construction 
costs, the total dollar outlays will 
represent about the same physical 
volume (expenditures adjusted for 
price changes) of work as in 1959. 

With construction at this level, 
the demand for building materials 
and equipment should be sustained 


Ass an expected upturn in 


and the overall impact of construc- 
tion on employment remains un- 
changed. Therefore, new construc- 
tion in 1960 should act as a stabi- 
lizing force, but not contribute to 
the overall economic expansion as 
it did in 1959. 

The anticipated $1.3 billion rise 
in construction outlays in 1960 rep- 
resents the net effect of some key 
changes in recent trends. Especially 
significant are the downward move- 
ments of residential building (pri- 
vate and public) and highways, and 
the anticipated increase in private 
nonresidential building activity. 
The expected gains and losses for 
most categories of construction rep- 
resent sharp reversals of the 1958- 
1959 movements, or attenuations of 
strong tendencies currently dis- 
played. 

The 1960 estimates reflect the ex- 
pectation that any losses in con- 
struction activity in 1959 due to 
shortages of steel will be made up 
during the new year. Assuming no 
further tie-ups, it is expected that, 
though some lags in deliveries of 
this key material may occur early 
in 1960, the total supply will be ade- 
quate for the anticipated levels of 
construction. 

The outlook further assumes that 
the national economy will move for- 
ward with gains approaching those 
in 1959. In addition, the estimates 
assume a continuation of the rise in 
construction costs which occurred 
during 1959, and an adequate sup- 
ply of basic materials, equipment, 
and labor. Despite the possibility 
that money rates will remain high 
throughout 1960, it appears that in- 
vestment funds will be adequate to 
support the dollar volume foreseen 
for both private and public con- 
struction. 


Private Construction 


The $37.8 billion total for private 
outlays in 1959—including more 
than $22 billion for housing, a rec- 
ord level—should rise in 1960 by $1 
billion despite an equivalent drop 
in value put in place for new dwell- 
ing units. Thus, private construc- 
tion, influenced in the current year 
mainly by the sharp resurgence of 
residential building, will not be so 
aided in 1960. Its major source of 
strength will be nonresidential 
building. 

Private nonfarm housing starts 
in 1960 will probably number 1, 
200,000 units—125,000 under 1959. 
Multiple dwelling units will prob- 


ably constitute a larger proportion 
of this total. Dollar outlays will 
continue to be influenced by the 
trend to larger, better-quality 
homes, and by higher costs. How- 
ever, the decline in dollars will not 
be in proportion to the drop in 
housing starts. 

In the early part of 1960, new 
housing starts may begin at a lower 
rate than is indicated by the annual 
total now estimated. This will be 
due largely to the tight supply of 
mortgage funds as 1959 closes. 
However, some of the factors which 
combined strongly this year to push 
up interest rates and drain off in- 
vestment funds may be less in evi- 
dence as 1960 progresses. For ex- 
ample, pressures in the money 
market caused by need for Federal 
financing should ease and inventory 
accumulation by industry during 
the last half of 1960 may be less 
of a factor. It should also be noted 
that a tendency toward conventional 
mortgage financing on easier terms 
makes possible a somewhat lesser 
reliance on FHA-VA financing dur- 
ing a period when interest rates are 
as high as they are now. 

Funds will be adequate not only 
for the expected level of housing 
starts but also to underwrite resi- 
dential additions and alterations 
and nonhousekeeping projects. In 
the latter category, the impact of 
accelerated motel building, college 
dormitory expansion programs, and 
the building of large hotels calls for 
an increase of almost $150 million 
in 1960 over 1959—a 20% gain. 

The effect of a big carry-over of 
construction activity for certain 
types of structures from one year 
to the next is especially indicated 
by the influence of nonresidential 
buildings expenditures on total 
private expenditures in 1960. The 
anticipated rise for all private 
types, from $37.8 to $38.8 billion, 
in the face of a $650 million drop in 
housing volume and a $200 million 
drop in farm volume, is mainly due 
to a $1.6 billion rise in nonresi- 
dential building caused in part by 
carry-over of work begun in 1959. 

Industrial construction, after 
reaching a peak of almost $3.6 bil- 
lion in 1957, reacted to the economic 
downturn in 1958 by a sharp drop 
of almost one-third and should 
reach a low point in 1959 at slightly 
below $2 billion. The 1960 gain of 
about $500 million, representing a 
rise of more than one-quarter over 
1959, would return industrial out- 
lays to only $2,450 million. Pres- 


ent industrial building programs 
are probably less influenced by the 
need for greater capacity than by 
the need for meeting competition 
with more efficient production 
facilities designed to achieve lower 
unit costs. The growing require- 
ments for research and development 
are also a factor. 

Commercial construction in 1960 
will likely record even greater gains 
than in 1959. Office buildings and 
warehouses will reverse the 1959 
downtrend, because many large 
office building projects under way 
in 1959 will contribute heavily to 
activity in the next 12 months. This 
category has included a great many 
large projects in recent years. Office 
buildings, plus stores, restaurants 
and garages promise to account for 
the same value of expenditures in 
both 1959 and 1960. 

Strength in these categories 
arises from the continued trend to- 
wards suburbanization throughout 
the United States, the need for 
parking facilities in central city 
areas, and from the high level of 
disposable personal income which 
continues to spark new peaks in the 
volume of retail business. New 
shopping center construction should 
continue its strong pace but lag be- 
hind the recent high level of resi- 
dential activity in outlying areas. 
However, for the first time, stores, 
restaurants and garages will likely 
account for outlays of over $2 bil- 
lion—double the annual rate of only 
seven years ago. 

Other types of private building 
are due to be very strong in 1960. 
Construction of religious buildings 
should exceed the billion dollar 
mark. After being interrupted in 
1959 by the economic slowdown of 
1958, private school building will 
continue its regular uptrend of re- 
cent years. Federal aid will be an 
important factor in the stimulation 
of private hospital construction. 
Social and recreational building ac- 
tivity in 1960 is expected to rise 
substantially under the influence of 
high incomes, and the effect of 
leisure time on national spending 
habits. 

Farm construction expenditures, 
which tend to follow closely changes 
in farm income, are expected to de- 
cline substantially, following the 
1959 downward movement of agri- 
cultural income. 

Public utilities construction, 
stable in 1958 and 1959, will likely 
register a small increase. Uneven 
movements, however, characterize 
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the various utility categories. The 
electric light and power industry 
has just completed a major program 
of expansion that has increased its 
power producing capacity to a point 
considered generally adequate for 
today’s high-level economy. Gas 
facilities construction was set off 
course in 1958 from its long-range 
growth pattern by legal uncertain- 
ties. The problems were resolved 
because of a recent court decision, 
and construction resumed its up- 
ward swing in 1959. It should reach 
a new peak in 1960. New pipelines 
for the transmission of natural gas 
will contribute heavily to the ac- 
celerated activity. Telephone con- 
struction expenditures will rise to 
the volume recorded several years 
ago before expansion programs 
were slowed. 


Public Construction 


Total public construction in 1960 
is estimated at $16.5 billion, com- 
pared with $16.2 billion in 1959. 
The small overall gain stems from 
substantial increases for some cate- 
gories being offset by decreases in 
others. The relatively tight money 
market prevailing and the barrier 
of legal debt limits will force many 
states and local communities to 
somewhat more conservative 
policies than they followed in re- 
cent years. The pressure of unmet 
public works needs and the exist- 
ence of Federal aid programs, how- 
ever, tend to sustain outlays in this 
area. Direct Federal construction 
spending for military, atomic 
energy, conservation and develop- 
ment, and other facilities are not 
expected to change materially. 

Public housing expenditures are 
also expected to decline in 1960 
from the peak of $1 billion in 1959. 
Public housing starts are estimated 
at 35,000 in 1960, compared with 
40,000 in 1959. Of significance in 
1960 is the reduction in the number 
of units to be started under the 
military (Capehart) housing pro- 
gram. Starts under other public 
housing programs should number 
25 or 30 thousand, slightly more 
than in the last two years. 

The physical volume of public 
educational construction in 1960 is 
expected to stay at about the same 
level as in 1959, cost increases 
negating the small dollar gain. Al- 
though many new bond issues have 
been authorized for education con- 
struction, an unfavorable money 
market continues to retard the 
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NEW CONSTRUCTION PUT IN 


PLACE IN THE UNITED STATES 


(EXCLUDING ALASKA AND HAWAII) 1959 AND 
OUTLOOK FOR 1960 


Percent 
Value (in millions) | change 
Type of construction : 

19591 19602 | 1959-60 
Total new construction................ $54,000 | $55,300 +2 
Private construction.................. 37,800 | 38,800 +3 
Residential buildings (nonfarm)...........| 22,150 | 21,500 —3 
New dwelling units.................. 17 ,000 16,000 —6 
Additions and alterations............. 4,400 4,600 +5 
Nonhousekeepingin.) .cc.4. ce. we ane 750 900 +20 
Nonresidential buildings (nonfarm)........ 8, 600 10,200 +19 
liclOSthichhemmennaericns ntetae otto so wie ee 1,950 2,450 +26 
Gommercicleotiu mre tande S200 ee 3,850 4,450 +16 
Office buildings and warehouses.... . 1,925 2,22) +16 
Stores, restaurants and garages...... 1,925 2229 +16 
Other nonresidential buildings......... 2,800 3,300 =- 18 
ReliGiouste acy e eee ctr eS ee sie shane 925 1,050 +14 
Ecucapiondlimawmetert try rice 6) 6 oes hen 530 600 +13 
Hospital and institutional........... 570 700 +23 
Social and recreational............. 540 700 +30 
Miscellaneousierc siaiinc,hocas cae scbann- 239) 250 | +6 
Remmuconstructionins ance asese seule aye a 2 ce 1,750 1,550 | =I 
Rublicsatnitias wata,emisste ceiver istrls.celensis-s. « 5,100 5,350 +5 
[Fret hgokerelieis's onvcus iota uke ec ORE ee nee 275 250 —9 
Telephone and telegraph............. 900 1,100 ap 72 
Electric light and power............... 2,075 2,050 —1 
(CESS). cc)A Pea ote eo ae Coe 1,700 1,825 +7 
@ther public utilities: vb aes we ae 150 125 17, 
Alltotherspnivatecr tense enc isan 200 200 0 
Public construction................... 16,200 16,500 +2 
Residenticiibuildingspr cee aces se 1,000 900 —10 
Nonresidential buildings................ 4,500 4,725 St) 
inchustrictiaeecess Heat eth cgi edt Sane ¢ 340 375 +10 
Edticationclvatitg-scscen Acie tes ane tena 2,675 72 FASO) +3 
Hospital and institutional............. 425 450 ae(0) 
Administrative and service............ 590 700 +19 
Other nonresidential buildings. ........ 470 450 —4 
INNITCIYATOCIIMe Simin sgcer aie oe mielcrersro ee 1,490 W375 —o 
Highway Smenie i etek sean ai oi anienian 5,800 5,700 =v 
Sewer and water systems.............-- 1,465 1,625 +11 
SEW CMe ae oe ovals a navavelisl dots 900 1,000 il 
Wide eS epee ete ee ree be i tes heirdtteredo ice sya 565 625 +11 
Public service enterprises..............-- 560 700 +25 
Conservation and development.......... 1), 150 13225 +7 

Allgotherspublicte.:s qc min iiiett sterol 235 250 


1. Bureau of the Census statistis. 
2. Estimates prepared by BDSA. 


Estimates for last 2 months prepared by BDSA. 


pe 


translation of these authorizations 
into funds for new schools. 

The military construction cate- 
gory will likely be down to some ex- 
tent in 1960 but will still be strongly 
influenced by missile programs. 

Hospital construction will benefit 
from Federal aid and should show 
a small rise in 1960. 


Modernization 


Modernization of existing electri- 
cal systems is expected to climb still 


higher under the pressure provided 
by neighboring new construction 
and demands for modern electrical 
facilities. 

New loads requirements from 
higher lighting standards and air 
conditioning will also tend to in- 
crease the total value of electrical 
installation. Increased encourage- 
ment of electric space heating by 
utilities through promotion and at- 
tractive rates is opening up an en- 
tirely new market for electrical 
work. 


With Incandescent Lamps ... LONG LAMP LIFE 


TABLE | — Typical Incandescent Lamps 


Rated Life, Efficiency, and Energy Consumption for Equal Light Output 


Initial Kwhr per 
Rated Lumens Million 
ENERGY represents a major item in the Lamp Description Life Per Watt Lumen Hours 
cost of light, and is measured in kilowatt- 
hour (kwhr) consumption. Energy costs are Phofoflash'No./Mo: an-uce eae ye .030 sec. ij aie 
determined by ‘’cents/kwhr’’ energy rates, Photoflood No. 1 (250w) 3 hr 34.0 29 
Unit cost of light for energy only is there- 5 Wh tis he SE oe ge eae i 
fore influenced by two variables: 1) lamp Studio lamp (Ph/250A23) (250w)...... 20 hr. 26.0 38 
 aceoimpaiinale Paes eae “d en- Spotlight (G30/SP) (250w)........... 200 hr. 17.2 58 
ergy rates—cents per kilowatt-hour. Lamp 
efficiency determines energy consumption 100-watt A21/IF standard............ 750 hr. 16.1* 62 
per unit of light, or ‘’Kwhr/Million 100-watt A21/SB Silver Bowl.......... 1000 hr. 14.2 70 
Lumen-Hours”. * 
100-watt A21/IF ES-120v............. 2500 hr. 13.1 76 
100-watt A21/IF ES-130v............. 5000 hr. 11.6 86 
100-watt A21/IF long life............ 10000 hr. 10.4* 96 


Data on “rated life” and “initial lumens per watt" taken from lamp manufacturers’ published infor” 
mation, except for values with asterik (*), which are from ETL test data used in this report. “Kwhr 
per Million Lumen-Hours” is calculated, 


The Truth About 
Long-Life Lamps 


A factual analysis of the performance and relative operating costs of “standard,” 
“extended-service,” and “long-life” incandescent lamps. Essential data are derived 
from independent laboratory tests of samples of typical lamps, purchased from 


typical suppliers. 


By Berlon C. Cooper 
TABLE Il — How Lamps Were Selected for Testing 


Lamps of different brands, all rated 100 watts, were purchased over the counter out of 
shelf stock from four retail and wholesale stores, to provide 12 lamps of each of three 
types, 36 lamps total. The mix of lamp brands is indicated below. 


Type Rated Life No. of Lamps No. Lamps 
Lamp (Hours) Lamp Brand* Each Brand Tested 
A 750%" Brands A, B, C A 12 
B 2500 Brands A, B, C, D 3 12 
Cc 10000 Brands E, F, G 4 12 


* Manufacturers whose lamps were tested include: Duro Test, Eternalite, Ever-Glo, 
General Electric, Marvelite, Sylvania, and Westinghouse. 


** All lamps tested were of the A21 inside frost type. The 750-hour rated life lamps 
were of the gas-filled type, with standard coiled-coil (CC-6) fllament. 
Lamps were tested by Electrical Testing Laboratories, Inc., New York City. 


a 
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Means: Lower Efficiency . . . Higher Power Costs . . . For Equal Light Output 


Lumens per Watt 


() 


ap 
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Rated Lamp Life 


of incandescent lamps for which 

10,000 hours of burning life is 
claimed, has aroused wide public in- 
terest. These “long-life” lamps are 
listed as available in sizes ranging 
from 15 to 150 watts. 

When first announced some three 
or four years ago, retail prices 
ranged on a graduated scale, from 
89 cents for the 15-watt size, to 
$1.42 for the 150-watt size. Cur- 
rently, retail prices are lower. Typi- 
cal prices today are: 69 cents for 
all sizes from 15 watts to, and in- 
cluding, 100 watts, and 99 cents for 
the 150-watt size. Standard domes- 
tic lamp bulbs currently retail at 


Te: availability, in retail stores, 


25 cents each for 25, 40, 50, 60, 75 
and 100-watt sizes, and at 33 cents 
each for the 150-watt size. 

While the long-life lamps are 
premium-priced, compared with 
standard lamps, economies in lamp 
bulb costs are still indicated, since 
a 10,000-hour life lamp will operate 
as long as thirteen 750-hour lamps. 
Furthermore, the average house- 
wife, or homeowner, sees an oppor- 
tunity to eliminate the nuisance 
problem of replacing burned-out 
lamps every few months. As a re- 
sult, long-life lamps are often pur- 
chased without any thought being 
given to the overall economies in 
lighting which are involved. 


Some lamp manufacturers cata- 
log many “special service,’ or ‘‘ex- 
tended service” lamps, for special 
lighting applications where longer 
lamp life is needed for overall eco- 
nomic operation. These lamps are 
specifically designed to give longer 
lamp life, usually 2500 hours burn- 
ing, and good lighting efficiency. 
However, these special and ex- 
tended-service lamps are not usu- 
ally stocked by retailers serving the 
general public. American incan- 
descent lamp developments tend to 
concentrate on brighter, whiter and 
more efficient lamps, with an aver- 
age life span of 750 or 1000 hours. 
The public, innocent of technical 


TABLE Iil — Retail Prices of 100-Watt 


Lamps Tested 


Type Rated Life 
Lamp (Hours) 
A 750 
B 2500 
(Ss 10000 


These retail prices were used in all calculations made in this 


analysis. 


* Includes Federal Excise Tax levied on electric light bulbs and 
tubes, but does not include any state or local taxes, which 


may apply at the local level. 


** Retail prices of 10,000-hr long life lamps vary, but 69 cents 
Prices for the 100-watt size range from 
3 for $2.00 and 69 cents each, to $1.05 each, as advertised 


is most prevalent. 


by various retailers. 


TABLE IV — Test Data on 100-Watt Lamps 


(As Determined by Electrical Testing Laboratories, Inc.) 


Retail Price* Lamp Rated Life 


(cents) Type (Hours) 
25 A 750 
39 B 2,500 
69** c 10,000 


Lumens 
Amperes Watts Lumens Per Watt 
.829 99.5 1602 16 09 
. 839 100.7 1343 13.08 
. 893 107.2 1111 10.42 


The above data, on each type lamp, are the average values for 
the 12 lamps of each type as reported by ETL. These data are 


used for all calculations used in this report involving these types of 


lomps. 
All lamps tested, 
watts, 120 volts”. 


according to the ETL 


with one brand exception, were rated “100 


On the one brand exception, the four lamps 
were rated “100 watts, 115-125 volts”. 

All lamps were laboratory tested at 120 volts. 

Before test measurements were made, all lamps were seasoned 


adopted schedule for these types of lamps. 


Naee Ea 
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TABLE V — Energy Cost During Life of Lamps 
Type of Lamp 


A B 

Rated damp: lite: (hours}=. see <a ee 750 2,500 

Total power consumed (Kwhr)*............ 74.625 251.750 
Cost of energy per kwhr (cents) 

(ont wo 2.92 

| 2 1.49 5.04 

Cost of total energy consumed | 2.5** 1.85 6.30 

(dollars) 3 2.24 7.56 

| 4 2.98 10.08 

Gomes Sere 12.59 


* Based on actual wattage for each type lamp, as shown by test. 
** 1959 national average kwhr-rate in residential use—2.50 cents /kwhr. 


Source: Electrical World. 


INFLUENCE of the cost of electrical energy on the cost of light is shown above. 
A 750-hour life lamp, which costs 25 cents at retail, consumes $0.75 worth of energy 
at a 1¢/kwhr power rate during its rated life, $3.73 worth of energy at a 5¢/kwhr 
power rate. By comparison, a 10,000-hour life lamp costs 69 cents at retail, and 
consumes $10.72 worth of energy at 1¢/kwhr during its rated life, or $53.60 worth 


of energy at a 5¢/kwhr power rate. 


Comparative Operating Costs for Three 100-Watt Lamps 
Having Different Rated Life Values 


(Based on 1000 Hours of Use) 


TABLE VI — Light Output and Cost of Lamps and Energy 


Type of Lamps 


A 
Average rated lamp life (hours)........... 750 
Light output* lumens/(1000 hours). ........ 1,602,000 


Initial cost of lamps (cents)............... 25 


Number of lamps used/1000 hours......... 1.335 
Lamp cost/1000 hours (cents)............. 33.4 
Energy consumed (kwhr/1000 hours)... .... 99.5 
Cost of energy /1000 hours (2.5¢/kwhr) 

(dotlats)? 3.0) sea ae es oe 2.49 
Cost of lamps and energy /1000 hours (dollars) 2.83 


* All calculations based on initial lumens (see table IY). 


Cc 
10,000 
1,111,000 
69 
. 100 
6.9 
107.2 


TABLE VII — Cost of Lamps, Energy and Relamping Labor 


For Equal Light Output 


Related to Light Output of 10,000-Hour Life Lamp 
Type of Lamps 


knowledge of lamp design and per- 
formance, is understandably con- 
fused. 

Part of this confusion undoubt- 
edly lies in the industry practice of 
describing lamps in terms of 
“watts.” Reference to manufac- 
turers’ data will show that the light 
output, or “lumens per watt,” from 
a “100-watt” lamp varies over a 
wide range, depending upon the 
service and life for which it is de- 
signed (see Table I). Standard 
lamps are an economical compro- 
mise to provide white light effi- 
ciently for a reasonable average 
life. The extended life of special 
lamps of the same wattage is 
achieved with a necessary sacrifice 
of whiteness of the light produced 
and of lumen output, or efficiency. 
Neither the wattage of a light bulb, 
nor its rated life are suitable yard- 
sticks for judging the quantity and 
quality of the light produced. It is 
possible to design a lamp for prac- 
tically any life span, but it is a 
law of physics that as lamp life is 
increased, light output is decreased. 

The purpose of a light bulb is to 
produce light efficiently and eco- 
nomically. Therefore, light output, 
life, and current consumed must 
all be considered in the design of a 
lamp, and carefully balanced to pro- 
vide maximum benefit for the con- 
sumer. 


Need for Unbiased Report 


Recognizing the need for a clari- 
fication of this problem, Electrical 
Construction and Maintenance de- 
cided to find the facts and report 


A B Cc x 

Relative light output* (C lamp =1.000)........... 1.441 1.200 1.000 thereon. It idee decided that the 
Adjusted number of lamps..................... 927 .334 100 basic requirement for this project 
Gostofiamps (cents) sinc. eee Mere tee ee 23 13 7 was a set of unbiased data on which 
Energy consumed (kwhr)....................... 68.3 84 107.2 to base the study. Technical data on 
Cost of energy (2.5¢/kwhr) (dollars)............. 1:71-2:10 2.68 lamps were readily available from 
Cost of lamps and energy (dollars).............. 1.94 PLS 2.75 all lamp manufacturers. However, 
Cost of relamping labor (@ 50¢/lamp) (cents)... . . 46 17 7 it was decided that a more rigor- 
Total cost (lamp, energy, relamping labor) (dollars). 2.40 2.40 2.82 ous approach would be to purchase 
* All calculations based on initial lumens (see Table IV). lamps in the open retail market, the 
TABLE VIII — Cost of Lomps, Energy and Relamping Labor DURING 1000 HOURS of use, the A lamp 
For Equal Light Output produces 1,602,000 lumen-hours, at a 
Related tol; 2 total cost of $2.83 for lamps and energy. 
elated to Light Output of 750-Hour Life Lamp This: compares wit 245 000 ieweee 
Type of Lamps hours of light for the B lamp, at a total 
2 A B Cc cost of $2.68 for lamps and energy, and 
Relative light output* [A lamp =1.000)........... 1.000 .839 694 with 1,111,000 lumen-hours of light for 
Adjusted number of lamps..................... 1.335 .478 .144 the C lamp, at a total cost of $2.75 for 
Cost of amps! (cents). ee ee, 34 19 10 lamps and energy. These data are shown 
Energy consumed (kwhr)...................-... 99.5 120.1 154,68 Table Mie ie Whereis 
Cost of energy (2.5¢/kwhr) (dollars)............. 2:49 3.01 a2 e7 + alieted tor pense let oulpyt A rece 
comparison, and relamping labor costs are 
soaks ee ice eee 2.83 3.20 3.97 added, as shown in Tables VII and VIII, 
ping Z ill od Bc Ln 67 20 7 the total costs change as indicated. Energy 
Total cost (lamp, energy, relamping labor) (dollars). 3.50 3.44 , 4.04 — costs are a major factor in total cost of 

* All calculations based on initial lumens (see Table IV). light, in all cases. 
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Comparative Operating Costs for Three 100-Watt Lamps Having Different Rated Life Values 


(Based on a Million Lumen-Hours of Light) 


TABLE IX — To‘al Cost of a Million 
Lumen-Hours* of Light 


350 
(For lamps, energy, and relamping labor) ** 
Bayes of ae e 300 
Rated lamp life (hours).......... 750 2,500 10,000 
Light output per lamp (lumens)..... 1,602 1,343 1,111 250 
Watts consumed at 120-velts (watts) 99.5 100.7 107.2 _ 
Percentage of rated lamp life re- 2 92.18 
quired per MLH (%)......... 83.2 29.9 9.0 S000 =a 
Lamp cost per MLH (cents)....... 20.8 11.6 61205 Ss ————<-96 % 
Energy consumed per MLH (kwhr). 62.5 75.0; VIP Ay 9 
Energy cost per MLH (dollars)... . 155 1.88 2.41 F150 
Labor cost for relamping (cents)... 4.17 14.9 TV 
Total lamp, energy and relamping 5 
laber cost per MLH (dollars). . . 2.18 2s 2.52 S100 suey 
Lamp cost as percent of total cost = 
(Fo) Haeivnie oA es Pe feet 9.6 5.4 Dee 50 
Energy cost as percent of total cost iy 
2) ee ea ae SS Benner ia ats 71.4 87.6 95.7 19% 
Relamping labor cost as percent of ; 
total cost (%).... 0.0.2... 00 On 7.0 158 ee oo Hon 


Life Lamp 


* Million Lumen-Hours (MLH) is a convenient “unit quantity of light”, for 
making economic comparisons in the cost of light. 
** Lamps at retail price; energy at 2.5 cents/kwhr; relamping labor at 
50 cents per lamp. 


COST OF LAMPS and of relamping labor 
are a higher percentage of total cost of 
light for standard (750-hour life) lamps 
than that for long-life (10,000-hour life) 
lamps, but total cost of light, under aver- 
age conditions, are lower for the standard 
lamps. 


Cost of Lamps Decrease as 


TABLE X — Cost of Lamps 


same as any consumer, and have 
them tested by a laboratory. That 
is the procedure that was followed. 

The 100-watt inside frost type 
lamp is the most popularly used 
lamp in the home today. It was 


Rated lamp life (hours) 


Cost of lamps at Varying Discounts 


therefore decided to base this study Atamonr ose retail price........... 
on 100-watt lamps only. Findings 10%: discount... ..... 
based on the 100-watt size lamp can 25% discount.....2- 
be applied generally to other sizes 40% discount......... 
of lamps. It was further decided 
to limit this study to three basic life  B-lamp...-..... retail price..........-. 
ratings—750-hour standard lamps, 10% discount ......... 
2,500-hour extended-service lamps, 25% discount......... 
and 10,000-hour long-life lamps. BOT o) discount ee =e 
All lamps purchased were rated apse 
Grlampins..ce-4 oc retail price. ..<.....4. 


“100 watts, 120 volts,” except for 
those of one manufacturer, whose 
lamps were rated “100 watts, 115- 
125 volts.” 

All lamps were tested by Electri- 
cal Testing Laboratories, Inc. Be- 
fore test measurements were begun, 
each lamp was individually labeled, 


10% discount......... 
25% discount......... 
40% discount......... 


influence total cost of light very little. 


Labor Cost For Relamping 


Lamps used to produce a Million Lumen-Hours. . ... 


and all lamps seasoned according to 
ETL adopted schedule for testing 
these types of lamps. All lamps were 
then laboratory tested for amperes, 
watts, lumens, and lumens per watt, 
at 120 volts. The test data for all 
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lamps of each “rated life” type were 
then averaged. These data, shown 
in Table IV, form the basis for this 
report. 

It is relevant to point out, how- 
ever, that the technical data ob- 


Say 
2.5% 


Eompscosi.———" 
(At List Price) 


Energy Cost 


(At 2.5 ¢ Per Kwhi) 95.7% 


(At 50 ¢ Per Lamp) | 


100-Watt !0,.000-Hour 
Life Lamp 


Rated Lamp Life Increases 


For a Unit Quantity of Light 


per Million Lumen-Hours 


(Based on Retail Price and at Varying Discounts) 


Type of Lamp 


A B Cc 


2,500 | 10,000 
09 


750 | 


.832 -299 | 


Lamp Cost per MLH 
(cents) 


(cents) Fe 


25.0 


LAMP COSTS average about 10% of total cost of light when using standard 750-hour 
and 1000-hour life lamps, and less for longer-life lamps. Lamp discounts therefore 


tained through this completely in- 
dependent procedure are not sig- 
nificantly different from that which 
are published and readily available 
from any of the manufacturers of 
the types of lamps involved. 
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Cost of Energy Increases as Rated Lamp Life Increases 
For a Unit Quantity of Light 


TABLE Xi — Energy Cost per Million Lumen-Hours 


Rated lamp life (hours)............... 
Total light output during rated life (lumen- 

REDON SD era oats 3S, ciisivivolts Whstlb, au Aurea 
Cost of energy per kwhr (cents) 


Cost of Energy per 
Million Lumen-Hours 
(Dollars) 3 


e~S 


Type of Lamp 


A 
750 


1,201,500 


1.24 
1.55 
1.86 
2.48 
3.10 


B 
2,500 


3,357 ,500 


75 
1.50 
1.88 
2.25 
3.00 
3.75 


As Rated Lamp Life Increases, Energy Cost for 
Unit Quantity of Light (MLH) Increases 


750-Hr Roted Life 


2500-Hr Rated Life 


Cc 
10,000 


11,110,000 


97 
1.93 
2.41 
2.90 
3.86 
4.85 


10 000-Hr Rated Life 


oO 


50 1,00 150 


2.00 


250 


Dollars /MLH@ 2.5¢/Kwhr Energy Rate 


SS 


Dollars/MLH 


300 


Energy Cost Per MLH At Various Energy Rates 


(Cents /KWHR) 


ENERGY RATES greatly influence total lighting costs, as total cost of energy varies 


directly with the energy rate, or ‘‘cents per kwhr’’. 


Analysis of Test Data 


Presented herein are a series of 
tables and charts, each of which has 
been developed to present and to 
clarify one or more of the factors 
involved in making an economic 
analysis of the cost of light. The 
calculations in each table relating 
to the types of lamps tested—750- 
hour (Type A), 2,500-hour (Type 
B), and 10,000-hour (Type C)— 
are all based on the technical data 
which resulted from the independ- 
ent test. Tables II, III, and IV show 
these data. 

The data shown in Table I, based 
on manufacturers’ published data, 
illustrate a basic characteristic of 
filament lamps, which is that as 
rated life increases, lamp efficiency, 
measured in “lumens per watt,” de- 
creases. This characteristic has 
been further translated into “Kwhr 
per Million Lumen-Hours,” or en- 
ergy consumed per a unit quantity 
of light. 

Conventional lamp bulbs are 
purchased and used by consumer 
for one reason—to produce light. 
The cost of light so produced is 
affected by three factors: 1) cost 
of the lamp bulbs; 2) cost of the 
energy consumed; and 3) cost of 
the labor involved in replacing the 
lamps. Each factor may vary over 
a considerable range, from one cus- 
tomer to another, from one com- 
munity to another, and depending 
upon whether consumers replace 
lamps on a “do-it-yourself” basis, or 
pay for having it done. Tables in 


LAMP COSTS as a percentage of total 
cost per MLH of light shown in Table 
XII1 (page opposite) are based on total 
cost per MLH at an energy rate of 2.5 
cents per kwhr. When energy rates are 
lower, the lamp cost percentage will be 
higher; and conversely, when energy rates 
are higher/ the lamp cost percentage will 
be lower. , 


ENERGY COSTS at all generally available 
rates are uniformly high as a percentage 
of total cost of light, for longer life lamps, 
as shown for B and C lamps in Table XIV. 
Conversely, this indicates that lamp costs 
and relamping labor costs represent a 
higher percentage of total cost of light for 
standard (A type) lamps. 


LONGER LIFE lamps become more eco- 
nomical in the production of light as the 
labor cost per lamp for relamping in- 
creases. Total cost of light per MLH in 
table above is based on an energy rate of 
2.5¢/kwhr, and lamp cost at retail prices. 
For more accurate appraisal for a specific 
installation, actual energy cost rate and 
lamp costs which will apply should be 
used. 
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Cost of Labor for Relamping Decreases as Rated Lamp Life Increases 
For a Unit Quantity of Light 


TABLE XII — Labor Cost for Relamping per Million Lumen-Hours 


Type of Lamp 


A B Cc 
Rated lamp life (hours).............. 750 2500 10,000 


Lamps used to produce a Million Lumen- 


Hoursiemessrt atc ntens setlist cs .832 .299 .09 
Labor cost for replacing one lamp (cents) 

10 FOS 03 .009 
20 see = sore) .018 

Relamping Cost per Million} 35 374 fen ea .031 
Lumen-Hours (dollars)... |) 50 P42 tS .045 
75 £63) 8 23 .068 

100 ER. HO) .09 


~N 
ie) 


jo) 


[o) 


jo) 


Relamping Cost in Cents 


I's Ore Re Gry 
[o) 


je) 


he AKO 740) 35 50 75 100 
Cents Per Lamp 


HIGH COST per lamp for relamping can be offset in part by using longer life lamps. Another method of reducing total relamping 
labor cost is to use ‘“group relamping’ to reduce the labor cost per lamp. 


Relative Cost of Lamps In Producing 
a Million Lumen-Hours of Light 


TABLE XIII — Lamp Cost Versus Total Cost* 
of Light 


(Based on Cost of Lamps at Retail Price, and at 40% Discount) 
Type of Lamp 


A B Cc 
Rated lamp life hrs. 750 2500 10,000 
Energy* cost per 
MLH (dollars). . . 1.55 1.88 2.41 


Relamping labor 

cost** per MLH 

(cents}i.08 sane ol: 41.7 14.9 4.5 
Lamps purchased at Retail 40% Retail 40% Retail 40% 
Lamp cost per MLH 


(cents) {.). 045 sci ZOESWM 220-7 7.00 622) 3:27; 
Total cost per MLH 
(dollcrs)s eee Delhomme OF ee alo). 2.10) 22525 2.49 


Ratio of lamp cost to 

total cost per MLH 

(foes nee 2: Ore O00) 05,455 o.co 246) 11.48 
*Energy cost at 2.5¢/kwhr. **Labor cost for relamping at 50¢ per lamp. 


Relative Cost of Energy In Producing a Million 
Lumen-Hours of Light 


TABLE XIV — Energy Cost Versus Total Cost* 
of Light 


(Based on Varying Rates per Kwhr) 


Type of Lamp 
A B Cc 


Rates lamp life 


(hours)\s*. fan. 750 2,500 10,000 
Kwhr required /MLH 62.09 75.02 96.48 
Cents/kwhr rate for 

energy........- $/MLH % $/MLH % $/MLH % 

1 162, 50:0" 870 74. On soem o2eO 
Energy 2) 246625991250) Go, ele 9 3 SOLO 
Cost/MLH and}2.5 1.55 71.1 1.88 87.4 2.41 96.8 
% of Total 3) 1586 7521922255869. 5 2290 O77 re 


4 2.48 79.7 3.00 91.8 3.86 98.0 
5310 W832 aro 9o.0 4100) eo One 

*Lamp cost at list price; and relamping labor cost at 50¢ per lamp: 
A—62.5¢; B—26.6¢; C—8.0¢. For total cost of light (MLH), add 
energy cost as shown, 


Cost* of Light | 


Relative Cost of Labor for Relamping In Producing a Million Lumen-Hours of Light 
TABLE XV — Relamping Labor Cost Versus Total Cost* of Light 


(Based on a Range of Labor Costs per Lamp) 


Labor Cost Labor Cost Ratio of 
Rated Energy Cost Lamp Cost** per Lamp for Relamping Total Cost Relamping 
Type Lamp Life per MLH per MLH for Relamping per MLH per MLH Labor Cost 
Lamp (Hours) . (dollars) (cents) (cents) (cents) (dollars) to Total Cost (%) 
0 1.76 (0) 
20.8 1.97 10.5 
A 750 1.55 20.8 41.7 2.18 19.0 
62.4 2.38 26.1 
83.2 2.59 32.2 
0 2.00 t) 
7.5 2.07 3.6 
B 2500 1.88 11.6 14.9 2.15 6.9 
22.4 2.22 10.1 
| 30.0 2.30 13.0 
0 2.47 0 
2.3 2.49 0.9 
Cc 10,000 2.41 6.2 4.5 2.52 1.8 
6.7 2.54 2.6 
9.0 2.56 3:5 


* Energy cost at 2.5¢/kwhr. 
** Lamp cost at retail price: A—25¢; B—39¢; C—69¢. 
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TABLE XVI — Comparisons of Total Cost of Light* 
‘A — When Energy Rate is High, Relamping Labor Cost is Low 


Type of Lamp 


Rated lamp life (hours}............-..5.. 
Energy cost, at 5¢/kwhr (dollars)......... 
Lamp cost, at list price (cents)............. 
Relamping labor cost, at 25¢/lamp (cents). . 


Total cost of light (MLH) (dollars)......... 


Ratio: 
Ratio: 
Ratio: 
Ratio: 
Ratio: 
Ratio: 


Lamp A to lamp B (%) 
lamp A to lamp C (%) 
lamp B to lamp A (%) 
lamp B to lamp C (%) 
lamp C to lamp A (%) 
lamp C to lamp B (%) 


89.0 (B) 
71.4 (C) 


112.2 (A) 
80.2 (C) 


140.1 (A) 
125.0 (B) 


* Based on Million Lumen-Hours of Light (MLH), with energy rate of 5¢/kwhr, lamps at list price, 
and relamping labor cost of 25¢ per lamp. 


B—When Energy Rate is Low, Relamping Cost is High, 


and Lamps are Purchased at 40% Discount 


Rated lamp life (hours)........ 
Energy cost, at 1¢/kwhr (dollars) 


Lamp cost, at 40% discount (cents)........ 


Relamping labor cost, at $1.00/lamp (cents) 


Total cost of light (MLH) (dollars) 


Type of Lamp 


A 


750 
.62 
12.5 
.832 
1.58 


Ratio: 


Ratio: 
Ratio: 
Ratio: 
Ratio: 
Ratio: 


lamp A to lamp B (%) 
lamp A to lamp C (%) 
lamp B to lamp A (%) 
lamp B to lamp C (%) 
lamp C to lamp A (%) 
lamp C to lamp B (%) 


141 (B) 
153 (C) 


71 (A) 
107 (C) 


* Based on Million Lumen-Hours of light (MLH), with energy rate of 1¢/kwhr, 40% discount on 
lamps, and relamping labor cost of $1.00/lamp. 


C—In a Typical Residence 
(Based on energy rate of 3¢/kwhr, lamps at list price, 
and no cost for replacing lamps) 


Type of Lamp 


A B (e 
Rated lamp life (hours).............--.. 750 2,500 10,000 
Energy cost, at 3¢/kwhr (dollars).......... 1.86 2.25 2.90 
Lamp cost, at list price (cents)............. 21 12 6 
Total cost of light (MLH) (dollars)......... 2.07 2.37 2.96 
Ratio: lamp A to lamp B (%)............ 87.4 (B) 
Ratio: lamp A to lamp C (%)............ 70.0 (C) 
Ratio: lamp B to lamp A (%)............ 114.4 (A) 
Ratio: lamp B to lamp C (%)............ 80.0 (C) 
Ratio: lamp C to lamp A (%)............ 143.0 (A) 
Ratio: lamp C to lamp B (%) 125.0 (B) 


* Based on unit quantity of a Million Lumen-Hours of light. 


UNIT COSTS of light for most lighting applications in general use will range between 
the extremes indicated in Tables XVI-A and XVI-B. Conditions and cost outlined 
in Table XVI-A might apply in small commercial establishments where the owner 
replaces the lamp bulbs. Conditions and costs outlined in Table XVI-B would be 
generally applicable for a large industrial plant enjoying a low energy rate and paying 
a high wage rate for maintenance labor. Conditions assumed in Table XVI-C for a 
typical residence are considered as generally applicable for the average homeowner. 
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this report deal basically with these 
variables, and are designed to show 
the relative influence of each on 
the total cost of light, and the rela- 
tive influence of each factor over 
its range of variations. 

All calculations in this report 
have been based on “initial lumens” 
and “initial lumens per watt.” In 
actual practice, calculations are nor- 
mally based on average, or “mean 
lumens per watt” throughout the 
life of the lamp. It was impractical 
to conduct complete life tests on the 
set of test lamps, as this would have 
involved a very long period of test- 
ing. Sample calculations covering 
lamps of varying rated life, using 
both initial lumen values and mean 
lumen values as listed by manufac- 
turers, show no significant varia- 
tions between the final results. 
Therefore it was decided that the 
use of “initial lumens per watt’ 
was practical for purposes of com- 
parison of lamps in this report. 

When a homeowner purchases a 
lamp over-the-counter, he under- 
stands the “retail price’ of the 
lamp. But does he understand also 
that the purchase of the lamp also 
represents a potential investment 
in electrical energy of many times 
the retail price of the lamp, de- 
pending upon the “life rating” of 
the lamp bulb, and upon the “cents 
per kwhr” rate at which he pays 
for his electrical energy? These re- 
lationships are shown in Table V. 

Table V makes no allowances for 
the fact that each lamp lasts for a 
different length of time, nor for the 
fact that each lamp produces a dif- 
ferent quantity of light. These 
variations are considered in subse- 
quent tables. 


Comparative Costs for 1000 
Hours of Use 


The average lamp bulb consumer 
also understands the use of a 100- 
watt lamp for 1000 hours. So 
tables VI, VII and VIII were de- 
veloped. to show comparative oper- 
ating costs on each of the three 
types of lamps over a period of 1000 
hours. Table VI shows total cost 
for lamps and energy, but does not 
take into account the variations in 
light output of the different lamps. 

Thus, in table VII, the data are 
adjusted to show the cost of lamps 
and energy to produce the same 
quantity of light as that produced 
by the 10,000-hour rated life lamp. 
The item of cost of relamping labor 
is also added. Table VIII is similar 
to Table VII, except that the data 
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TABLE XVII — Effect of Voltage Rating on 
Incandescent Lamps When Operated on Different 


Lamp lumens change to (% of normal).. 130 112 | 88 78 


Lamp life changes to (% of normal).... 38 58 | 180 310 


MAXIMUM LIGHT output at minimum overall unit cost of 
light generally results when lamps are operated at their rated 
voltage. It is true, however, that lamp life increases when 
lamps are operated under the voltages for which they are 
designed, It is also true that light output decreases under these 
same conditions, and it may be necessary to use the next size 
larger lamp (e.g., 150-watt lamps in place of 100-watt lamps) 
when this is done. This automatically increases the wattage 50 
consumed, for the same unit light output, and energy cost is 

a major part of the unit cost of light, as data in accompanying 

tables indicate. Under certain adverse relamping conditions, 0 
use of 130-volt lamps on 120-volt circuits may be justified, 0) 90 95 100 105 
but this practice should only be adopted after careful analysis Per Cent Rated Lamp Voltage 
and study of the problem, based on actual factors involved. 


You May Also Use . . . 125-Volt and 130-Volt Rated Lamps 
On Standard 120-Volt Circuits . . . to Extend Lamp Life 


Circuit Voltages 400 
Operated at Voltages 350 
Above Below 
When circuit voltage is above or below 300 
rated voltage by (%)............. 10 5 Se Ve 


ine) 
on 
(5) 


Per Cent Rated Lamp Life 
i) 
ro} 


TABLE XVIII — Comparative Data on 100-Watt Standard and Extended 
Service Lamps 


(rated 120 and 130 volts on 120-volt circuits) 


Types of Lamps 


Standard Extended Service 
Ratedsaverage lites hours) mat sawi rtm 25m 750 2,320 2,500 5,000 
Rated lamp voltage (volts)..................--- _ 120 130 120 125-130 
Rated Lamp wattage (watts)..............-.--- 100 100 100 100 
Lamp wattage at 120 volts (watts)............--. 100 82 100 82 
Initial latiens svat ZO! volts: a. 05. ccs 6 ta oie ote eye 1630 1268 1370 1164 
Relativesilluminationezcsnt. oc. see see wie snc es 1.000 778 . 840 .714 
Ratailpricen(cents)it.c ony. 2- Urns e sean oor 25 25 39 39 
Relampingicostalcents)maanccna vector cmctee ae cian. 50 50 50 50 
Energy rate (¢/kwhr) (cents)..........-.. 0 ...--- 25 225 2e5 20 
Cost per Million Lumen-Hrs. (dollars)......-.-.-.. 2.14 2.28 2.08 7s) 


* All calculations based on initial lumens. — ak eat ' 
Source: Basic data above taken from Technical Bulletin No. PBR-217, Research Division, Public Buildings Services, 


General Services Administration, Washington, D.C. 


EXTENDED SERVICE and 130-volt standard lamps are now used in Federal buildings under 
the jurisdiction of the Office of Buildings Management, Public Buildings Services, General 
Services Administration, Washington, D. C., in sizes from 25 to 150 watts. The 130-volt 
standard lamps have been approved for use in toilet rooms, stairwells, basements and corridors 
where relamping is not difficult, but where lamp outage may create an unsatisfactory con- 
dition. The entended service 2500-hour life lamps, with a voltage rating of 125-130 volts 
(which provides 5000 hours of operation on 120-volt circuits) have been approved and are 
in use in clock towers, outside arcades, and lighting coves in lobbies and high rotundas, 
where high ladders and special scaffolding are required for relamping. This practice was 
approved following extensive testing and study of various types of lamps over a period of 


four to five years. 
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TABLE XIX —Use These Basic Formulas to Determine . . . 


(A) Economics of Light Production With 
Incandescent Lamps 


U= 


10 Lamp Cost 
Efficiency \ Watts x Life 


+ Kwhr Cost ) 


or U = = (wr +- R), where 


= unit cost of light per million lumen-hours (dollars) 

= average lumens per watt throughout life (lumens /watt) 
= net cost of lamp delivered in socket (cents) 

average watts consumed throughout life (watts) 

= average lamp life, in thousands of hours (hours/1,000) 


ae fom Sc 
ll 


ll 


cost of electrical energy in cents per kwhr (cents) 


Typical Example: 

Assume 100-watt standard incandescent lamp, with average 
rated lamp life of 750 hours, net cost of 25 cents, consuming 99.5 
watts on 120-volt circuit, producing 16.02 lumens per watt, 
electric energy rate of 2.5 cents per kwhr, and labor cost of 50 


(B) Most Economical Lamp Replacement 
Method * 


(1) Individual Replacement— ~ (c + i) dollars/socket/year 


(2) Group replacement**—> (c + g) dollars/socket/year 


burning hours per year (hours) 

rated average lamp life (hours) 

burning time between replacement (hours) 

net cost of lamps (dollars) 

cost per lamp for replacing lamps individually (dollars) 
cost per lamp for replacing lamps in a group (dollars) 


B 
R 
A 
c 
i 


ou 


9g 


* Applies to lamp cost and labor for replacement only. 
** No replacement of early burnouts. 


Source: IES Lighting Handbook, 3rd edition, Section 8, page 16. 
Typical example, using the following assumed conditions: 


B = 5 hours burning per day, 365 days a year—1825 hours 
R = 750-hour type A21/IF standard lamp—750 hours 


cents per lamp for replacing. (“A" lamp in test data.) 


clo 75 * 
U = 60 (wer x 7) + 2.5, = $2,185 


* Note that this value is shown in Table IX for the conditions 


assumed above, 


A = 600 hours burning time between replacements—600 hours 


c = 25 cents cost of lamp, retail price—.25 dollars 


dollars 


i = 50 cents labor cost for individual lamp replacement—.50 


g = 15 cents labor cost for group replacing lamps—.15 


Source: Proceedings of the Illuminating Engineering Society, 1937, page 


1077, article by G. S. Merrill, entitled “The Economics of Light 


Production With Incandescent Lamps”. 


dollars 
i: 1825 
Individual replacement cost = 750 (.25-+.50) =$1.83/skt/yr. 
1825 
Group replacement cost — "750 (.25 + .15) = $1.22/skt/yr. 


CALCULATIONS throughout this report were made on a step-by-step basis. All ‘unit cost of light per million lumen-hours’’ values 
were then checked for accuracy by using the formula shown above. The lamp replacement formulas will be found useful in 
analyzing all lamp cost and relamping labor cost problems, and studies relating to lamp life. 


are adjusted to show the cost of 
lamps and energy to produce the 
quantity of light that is produced 
by the 750-hour rated life lamp. 


Comparative Cost for Million 
Lumen-Hours 


Light output from lamps is meas- 
ured in “lumens” and when lamps 
are burned over a period of time, 
the quantity of light produced over 
that period of time is measured in 
“lumen-hours.” Since this unit of 
measure is for a relatively small 
quantity of light, it is more con- 
venient to use a “Million Lumen- 
Hours,” which has been generally 
adopted as standard practice by the 
lighting industry. Thus, in order 
to explore in depth the influence of 
variations of each of the three fac- 
tors involved in the “total cost of 
light” from the three types of lamps 
tested, data presented in Tables IX 
to XVI inclusive were developed. 
Use of the unit quantity of light, a 
“Million Lumen-Hours,” automati- 
cally adjusts the data to compensate 
for the difference in light output be- 
tween the three types of lamps. 


Table IX shows the total cost of 
a million lumen-hours of light, for 
lamps, energy and relamping labor, 
for each of the three types of lamps. 
The data are based on specific as- 
sumptions: 1) lamps at retail price; 
2) energy at 2.5 cents per kwhr; 
and 3) relamping labor at 50 cents 
per lamp. These represent what 
may be considered more or less 
“average” conditions. However, 
since each of these three factors 
are variable, Tables X, XI and XII 
were developed to show the total 
cost of each factor over a range of 
variables. 

In the above tables, actual dollar 
values have been used, for total cost 
of light, and for lamps, energy, and 
relamping labor cost. When the 
cost of lamps, energy, and relamp- 
ing labor are expressed as a per- 
centage of the total cost of light, 
then relative importance becomes 
more evident. This has been done 
in Tables XIII, XIV and XV, for 
lamps, energy, and relamping labor. 

Carrying~ the analysis one step 
further, Table XVI shows compari- 
sons of the total cost of light from 


each of the three types of lamps, 
at each of two extremes, and for a 
typical home owner. 


Long Lamp Life With 
Higher Voltage Lamps 


Many commercial and industrial 
establishments, which have incan- 
descent lamps installed in hard-to- 
get-at locations, have for years met 
and solved this problem satisfac- 
torily by using lamps rated at 125 
or 130 volts on standard 115 and 
120-volt systems. More recently, 
some lamp manufacturers have 
made available 2,500-hour rated life 
lamps, in both 120-volt and 125-130- 
volt ratings, to meet this same prob- 
lem. The economies of these two 
methods are presented in Tables 
XVII and XVIII. 

Finally, the basic formula for 
determining the unit cost of light 
under a set of specific conditions is 
presented in Table XIX-A, and two 
formulas for determining the cost 
of lamp replacement, one on an in- 
dividual replacement basis, and the 
other on a group replacement basis, 
are given in Table XIX-B. 
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Rewinding 


3-Phase Squirrel 


Cage Motors for 


Speed Changes 


By John Molnar, Consulting Engineer, Moorestown, N. J. 


motor rewind shop is to replace 

a faulty winding with an iden- 
tical one, i.e., rewind for original 
characteristics. But there are times 
when a change becomes necessary 
and ene that is most apt to be 
fraught with difficulty is where a 
change in speed is required. 

The first step, after the stator has 
been stripped, is to determine the 
motor constants. These are built in 
by the original designer and are 
(see illustration) : 

1. Number of slots (S) 

2. Lamination depth below slots 
' (DBS) 

8. Average tooth width (ATW) 

4. Effective length of stator 
(LS). This is equal to: actual 
length of stator minus length of 
ventilating ducts, when used, times 
0.98. The figure 0.93 is a stacking 
factor used because the core is lami- 
nated, and it is necessary to make 
allowances for the thickness of the 
varnish, etc., between punchings. 

The maximum allowable mag- 
netic flux density in the stator is 
one of the primary limiting factors 
affecting the horsepower rating of 
a rewound motor. To figure the 
magnetic densities, it is necessary 
to calculate the area of two impor- 
tant regions, i. e., the stator core 
area and stator tooth area. 

Stator Core Area = 2 x LS x 
DBS 

'The factor 2 is used because the 
flux divides in half at the pole 
centers. 


T=: primary function of a plant 


Stator Tooth Area = ATW x 
LS x S/P 

Where P = the new number of 
poles. 


The allowable magnetic density 


for 60-cycle calculations may be 
safely assumed as follows: 

Stator core density from 70,000 
to 100,000 lines per sq in. 

Stator tooth density from 85,000 
to 115,000 lines per sq in. 

A new winding for an old stator 
core can now be calculated. When 
a motor is rewound for a higher 
speed, the stator core density is 
the limiting factor; therefore, cal- 
culate the flux per pole using the 
following formula: 

Flux per pole = stator core den- 
sity x stator core area. 

When a motor is rewound for a 
lower speed, start with the foilow- 
ing: 

Flux per pole = stator tooth den- 
sity x stator tooth area x 0.637. 

The factor 0.637 is used in figur- 
ing the stator tooth density because 
the flux density over the pole face is 
not uniform. In either case, use 
the formula that yields the higher 
flux per pole. 

The next step is to determine the 
effective conductor per phase: 

Effective conductor per phase = 


E xX 45 X 1,000,000 
flux per pole X cycles 
where E = volts per phase. In star- 
connected motors E = line voltage 
+ \/3 and in delta-connected mo- 
tors E = line voltage. 
From this the actual turns per 
coil can be determined as follows: 
Turns per coil = 


effective conductors per phase X number 
of phases X no. of parallel circuits 
distribution factor XS X2 Xchord factor 
where distribution factor for a 3- 
phase winding, 3 slots per pole per 
phase, is equal to 0.960. This value 
can be safely assumed in all cases. 


\ Effective length 
\ of stator (LS) Wh 


Depth below 


Average tooth! slot (DBS) 


width (ATW) 


MOTOR CONSTANTS necessary for fig- 
uring magnetic circuit areas. 


x so") 


i. e., for a coil throw slot 1 to 11, 
with 12 slots per pole 
Chord factor = 


10 ae 
(ee x 90 ) = 0.9659 


Number of parallel circuits is 
equal to 2 providing FE is calculated 


220 for a 
V3 


Chord factor = 


ay coil span 
slots/pole 


sin 


from a line voltage of 


220/440-volt motor, and is equal 
to 1 when E is calculated from 


i for a 440-volt motor. 
The new horsepower will vary as 
the square of the magnetic flux 
density. Since the physical dimen- 
sions of the stator remain constant, 
the following formula was derived 
to determine the new horsepower: 
new hp = 
old hp X (new flux per pole X new 
number of poles)? 
(old flux per pole X old number of poles)? 


From this the stator current per 
phase is— 
hp X 746 


b= volts per phase X 3 X eff X PF 

Finally, the cross section area of 
the wire to be used is: 

I 
ore parallel paths X 3000 
(3,000 amps per square inch is the 
selected current density) 

The exact horsepower output of 
this rewound motor can be deter- 
mined by test. 

The above is not a panacea for all 
motor rewind problems involving 
speed changes, but it is a compre- 
hensive outline that provides the 
necessary fundamentals. 
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Can You Select 
The Better Contracts? 


Only the electrical contractor can determine if a specific job 


will fit his organizational setup. Careful consideration of these 


PART Il 


desirable contract. 


By Ray Ashley 


Research and Consulting Engineer, Oak Park, Ill. 


CONSTRUCTION PERIODS FOR ECONOMIC OPERATION 


OF ELECTRICAL INSTALLATIONS —INDUSTRIAL 
SEE NOTES BELOW 


T T AV.NO 
PABOR 4) ee _GONSTRN PERIOD S-SEE SKETCH BEL. roma [ays VN 

l MAN | MAN 1&6 Brae Ais MEN 
J}HOURS |DAYS 


pertinent factors will help you determine what constitutes a 


December, 1959), two project 

types were compared to illustrate 
what may make one job more ‘“de- 
sirable” than the other. The fact 
that the industrial job proved more 
inviting than the alteration work 
was not meant to establish any gen- 


I; Part I of this article (HC&M, 


AV |DAYS AV. |DAYS 


DAYS MEN] MAN gui MAN |oaAYS|MEN|M AN [oays| wks.[EMPL. 


1 Neeee isp: 4.) 86) rae ee aL 
eel NS'6i V1O1Se 20 48 15 | 


eralities in this respect. Each job 
| must be evaluated individually and 
the factors weighed against the con- 
tractor’s organizational setup and 


work program at that time. 

A desirable project is one that, 
upon completion, will yield a profit 
in both money and_ satisfaction. 
Work suited to one contractor may 
not be of any value to another. In- 
dividual business cycles change and 
work that would be beneficial to a 
contractor at one time may not fit 
his program at another time. Com- 
petition can quickly change the class 
of work an individual contractor 


| 

| 3,150 Eri 12) |Legal sea. 210) 16 

| 6.400| soo] 12| 2| 24 416] 30 

| 13,600| 1700] 15| 4| 60 900| 37 

| 28,000| 3,500| 20| 4| so} 2,000] 60 

| 44,000| 5,500] 30| 5 | 150 3,190] 60 

I 59,500| 7,440] 30] 5 | 150 4,160] 70 

l_75,000| 9,375| 35| 5 | 175 5,250|_75 

| 90,000/ 11,250] 40] 5 | 200] 185 6,290| 80| 6 

Hi12,500| 14,060] 42| 7 | 294l225. 8,325| 85| 64! 5.440] Q 
150,000] 18,750] 45| 11 | 498]270 45|12,150| @5| 72 gredlasd 80 
1190,000|23,750| 50/14 | 700/295| 54|15,930| 90| 60| 7,200] 435 |87 
230,000| 28,750) 60| 15 | 9001300] 66|19,800| 90| 90| 8100] 450|90 
267,000 |33,375| 65| 16 |1,040|304| 72|21,888| 95/110] 10,450] 465 |93 
[305,000 |38,125| 70] 18 |1260|310| 79|24,490| 100|125| 12,500] 480 |96 


D OPTIMUM DURATION 
QUIRING 9400 MAN-DAYS 


108 DAY 


iad 

Bastauccee HHH 
URVE FOR 
ROJECT 


SSL ieee 
Aleta tah 
9400 MAN 


1.-PERIODS BASED ON PROGRESS FREE OF INTERFERENCE FROM OTHER 
2—CONTRACTOR MUST BE MANNED, EQUIPPED AND 
4-24-56 


OPERATIONS. 
ORGANIZED TO EXPEDITIOUSLY CARRY ON THE WORK. 


FIG. 1. There is an optimum duration for every contract. This table shows representa- 
tive construction periods for industrial electrical projects with manpower demands 


suitable to size and nature of job. 
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finds worth figuring. 

Contractors are in business to 
make money. Naturally, competi- 
tion is a limiting factor. When proj- 
ects come up for bid, the individual 
contractor must select work to esti- 
mate that will enable him to main- 
tain his competitive standing. 


Consider Theses Factors 


Before contemplating a project- 
estimate, a contractor first must 
consider his ability to properly 
carry on the work involved in the 
job. Once that point is settled, the 
following factors should be taken 
into account: 

1. Estimating cost 

2. Engineering cost 

3. Hazards involved 

4. M/L (material-labor) ratio 
5. Duration of job 
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Effect of existing work 
Possibility of future business 
The general contractor 

The architect 

10. The competition 

Estimating - Engineering Cost. 
Some engineering always goes 
along with estimating. Such engi- 
neering will be considered included 
in the term “estimating” as used in 
this discussion. 

If several jobs are figured and 
only one is obtained, that one must 
carry the estimating cost of the lot. 
Usually, estimating cost is greater 
for jobs obtained from general con- 
tractors than for those obtained 
from architects and owners. Prime 
reason: the generals take more bids 
and the chances of securing a con- 
tract are less. 

Assume that it costs $100 to esti- 
mate a given job. If an architect or 
owner asked for three bids, the 
chance of getting the contract would 
be one out of three. Total estimat- 
ing cost (three bids) would be $300. 
If a general contractor handled the 
electrical work and asked for ten 
bids, total estimating cost (10 bids) 
would be $1,000 and the chance of 
getting a contract would then be one 
in ten. 

Some job are so difficult to figure 
that, with keen competition, one is 
not justified in gambling the esti- 
mating time. Then again, these 
same jobs may prove ‘desirable” 
‘because competition is frightened 
away and the limited number of 
bidders will figure high. 

Hazards Involved. Most contracts 
involve some potential hazards. 
Risks of alteration work were noted 
in Part I of this article. There are 
potential hazards associated with 
most all construction work. Among 
them are: uncertain labor markets, 
strikes, job shut-downs, rising ma- 
terial prices, and a number of 
others. Any factor that will cause 
work to get out of hand and create 
excess expense is a hazard. 

M/L Ratio. The material-labor 
ratio on a specific job is of prime 
importance. Studies show that, on 
a dollar basis, it costs less to supply 
material than it does to supply the 
labor and labor services needed to 
install the material. For’ this rea- 
son, jobs with a high ratio of ma- 
terial generally are considered more 
desirable than those with less ma- 
terial and more labor. 

Installation-Only projects (mate- 
rial by owner, labor and labor serv- 
ices by contractor) usually are less 
desirable than contracts covering 


SoS LEE 


ANNUAL VOLUME - BASE COST 


REPAIR SERVICES 
(Electrical) 


STUDY OF OPERATING COSTS FOR BUSINESS AS FOLLOWS:~ 
l, MECHANICS (AV.) EMPLOYED 40 HRS. 
DIV. OF BASE COST - 30% MATERIAL (PUR. PRICE), 


$3.80 PER HR. AV. WAGE 
70% LABOR (PAYROLL) 


$31,620. - 70% 
13,550. - 30% 


$45,170. 


PAYROLL 
MATERIAL 


TOTAL 


OPERATING COSTS 


LABOR 
aa DOLLARS | % | 
Sa eae 
aa [av ae 
nia Fea 
he aes 
aa 
ess 
ei 
ESS 
eae So ea Eee 
[mentors CSNSC«8000/wo. | 2,200 | 300 | | ao | | 
ES eS ee 
aE Tonpmene 26 eh W Sente 2, $15. /Mo iy a ee a a Py ET 
(Saye A a SE POP oe 
| OFFICE FURN. & OPT. ——‘[\__0.25% of $45,170. | 13 | 23 | | 9% | ‘| 
MESTORRSRM-S BINGO RACKS PE TCL | masvno ines | Nes sf SAN Si)ioen, anon | eet eae. ay 
CEE | Soe ea I (ROT TOL  Coneey (NR CT 
0.40% of OS ESS a) Pa a SV 
| ADVERTISING & DONATIONS | 0.20% of 45,170. | 90 [| 38 [| [| 72 | | 
INT, ON PAYROLL 0.50% of 31,620. 158 158 
[S55 are ae 
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[ACARTAGS init: Ah Soe are ME tee eariag eee 
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TOTAL OPERATING COST 


LABOR BURDEN 


- 42.4% OF COMBINED LABOR & MATERIAL COSTS 
MATERIAL SERVICE COST ~- 32.4% OF MATERIAL (PUR. PRICE) 
- 6.7% OF LABOR (PAYROLL) 


NOTE:- INSURANCES INCLUDED IN PAYROLL 


FIG, 2. Typical study of operating costs of an electrical repair service business. While 
remunerative markups are hard to sell, this type of “‘undesirable’’ business often 
leads to valuable contracts. 


the complete electrical installation. 
Among the principal reasons for 
this are: 1) greater hazards are 
involved; and 2) the contractor’s 
volume is reduced. A contractor is 
equipped and organized to supply 
and handle both material and labor. 
If he supplies only labor and labor 
services, he will be able to take care 
of less than half his normal volume. 
(For a more detailed account of this 
subject, see Electrical Estimating— 
McGraw-Hill Book Co.). 
Job Duration. In the previous 
article, short job duration was noted 
as a desirable factor. All electrical 
installations have an optimum dura- 
tion period for economic operation. 
The table and chart in Fig. 1 list 
such periods for contracts within 
a given range of manpower require- 
ments. Smaller contracts also have 


optimum duration periods. 

When selecting contracts, one 
must consider the length of time 
key men and construction equip- 
ment will be tied up. Slow-moving 
work limits the possible volume a 
contractor can do. When job dura- 
tion is extended, costs begin to 
climb (see Electrical Estimating— 
McGraw-Hill Book Co.). 

Effect on Existing Work. A con- 
tractor must estimate and seek con- 
tracts that will fit in with his exist- 
ing work. For efficient operation, 
he must maintain an even flow of 
work to keep his installation crews 
intact and his equipment facilities 
busy. As one job nears completion, 
there should be another to absorb 
the manpower. However, he must 
guard against taking on so much 

[Continued on page 189] 
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Electric Heating Costs: 


Caliculating 


Fioor Losses 


Suggestions for improving the accuracy of electric heat- 


ing cost estimates through a refinement of floor loss 


| 


computations. 


By Glydewell Burdick, Wisconsin Power & Light Co., Madison, Wis. 


electric heating energy con- 

sumption per degree-day rises 
materially during mild heating 
weather of late spring, when one 
would expect that the heat loss of 
the house would largely be offset 
by internal heat from miscellaneous 
sources. 

The logical explanation for this 
apparent contradiction lies in the 
loss of heat from the house to the 
colder foundation and ground—a 
loss which cannot be measured by 
degree-days based on outdoor air 
temperature. 

A simple example will serve to 
illustrate the error which is in- 


R serie data indicate that 


volved in direct application of the 
NEMA formula to floor losses. As- 
sume that the design heat loss of a 
floor in the southern Wisconsin 
area is 1 kw figured at 30 deg tem- 
perature difference; the outdoor 
design temperature difference is 
85 degrees; and the degree-days 
for the area are 7200. 

The NEMA formula suggests 
that the annual energy loss through 
the floor would be 


1 kw X 7200 DD & 18.5 hrs/day 
85 deg TD 


or 1567 kwhr per year. Dividing by 
85 deg TD as above, when the actual 
temperature difference assumed 


The author, in the August 1959 issue of Electrical Construction 
and Maintenance, suggested three ways of improving the NEMA 
formula for estimating electric heating costs: (1) remove the heat 
gain due to the miscellaneous use of electric energy in the home from 
the “correction factor” of the formula and treat it separately; (2) 
compute the annual energy loss of the floor separately from that for 
the rest of the structure; (3) for ceiling cable jobs, compute the 
annual energy loss of the ceiling separately from that for the rest of 


the structure. 
in some detail. 


He then went on to treat the first of these three points 


This article is concerned with the second point, analyzing the 
problems involyed in evaluating annual floor energy loss. 


—Editor 


was only 30 degrees, is outright 
error. Also, using 7200 degree-days 
when this figure does not measure 
the temperature difference to crawl- 
Space or basement is outright er- 
ror. The result is a gross under- 
statement of floor heat loss energy. 
Even if figured with 24 hrs/day 
instead of the correction factor of 
18.5, the annual energy would be 
2033 kwhr, which is still a gross 
understatement. 

As will be shown below, the aver- 
age temperature difference through 
the floor in this area is about 70% 
of the design temperature differ- 
ence. (This figure may vary in 
other climates.) If, as above, we 
calculate our heat loss on the basis 
of a 30-degree temperature differ- 
ence, we can expect an average sea- 
sonal temperature difference of 21 
degrees. Assuming an 8-month 
heating season (5760 hours), the 
annual energy through the floor 
would be 


1 kw X 21 deg TD X 5760 hrs 
30 deg TD 


or 4032 kwhrs per year. 

This is a far cry from the initial 
calculation of 1567 kwhrs obtained 
using degree-days and outdoor de- 
sign temperature. Obviously the 
usefulness of the NEMA formula 
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able 1. Crawl Space Average Temperature 


Floor area: 1200 sq ft 


Perimeter: 140 ft 
Heat loss Area Temp. Heat 
Surface coefficient (sq ft) diff. transfer* 
(Btu/hr/sq ft (deg F) (Btu /hr) 
per deg TD) 

. First floor .039 x 1200 x (70 —T,) = 3276— 46.8T, 
. Wall above grade 51 x 94x (36—T.) = 1724— 47.9T, 
. Slab or ground NOM x B54. %>(50.—'T,) => 4270 = 85-47, 
1, Wall below grade .113 x 812 x (43 —T.) = 3947 — 91.8T, 


Solution to Equation 


S27 e— 27 Oli. 


=0 
270.914 = 13,217 
T, = 48.6F 


his is the temperature of the crawl 
space to be used in estimating an- 


Total heat gains and losses 


US 27a e271 oli 


‘The coefficient of T, for each surface in the last column above, being the product of the heat loss 
coefficient and the area, represents Btu/hr/deg TD, which is used for calculating the values of Table 3. 


Average Temperature Differences (deg F)** 


1. First floor 70—48 .6=+21.4 
2. Wall above grade 36—48.6=—12.6 
3. Slab or ground 50—48.6=+ 1.4 
4. Wall below grade 43—48.6=— 5.6 
**\Ainus sign indicates that a loss of heat 


Average temp. of 
first 6 ft. of depth= 


wal energy loss and heating costs. 


will take place; plus sign a gain of heat. 


Crawl Space Temperatures 
(Average over Heating Season) 


TOF indoor 
control temperature 


36F average 
outdoor temp. 
during heating 
season 


First floor 


Crawl space 
average temperature 
to be determined 


Slob 


3 ft 


ce ee 


SOF basal ground temperature 


Foundation 


lable 2. Crawl Space Design Temperature 


Floor area: 1200 sq ft 


Perimeter: 140 ft 
Heat loss Area Temp. Heat Crawl Space Temperatures 
Surface coefficient (sq ft) diff. transfer™* (Design Condition) 
(Btu/hr/sq ft (deg F) (Btu/hr) Ea oe 
, indoor 
per deg, 1D) Heavecareae control temperature 
|. First floor .039 x 1200 x (70 —Ta) = 3276 — 46.87, First floor 
2. Wall above grade Oem 4x (COs—alajn 0— 47.9Ta 
3. Slab or ground 10 x 854 x (50—Ta) = 4270 — 85.47, [2 at grade 
4. Wall below grade 113 x 812 x(34.5 —Ta) = 3166 — 91.8Ta 
Crawl space 
Total heat gains and losses = 10,712 — 271.9Ta design temperature 


‘The coefficient of Ta for each surface in the last column above, being the product of the heat loss 
coefficient and the area, represents Btu/hr/deg TD, which is used for calculating values of Table 4, 


Solution to Equation 


Design Temperature Differences (deg F)** 


first 


10,712 — 271.9Ta = 0 1. First floor 70—39.4=+30.6 
271 .9Ta = 10,712 2. Wall above grade O—39.4=—39.4 
Ta = 39.4F 3. Slab or ground 50—39.4=+10.6 

his is the crawl space temperature || 4. Wall below 
o be used in determining the ca- grade 34.5—39.4=— 4.9 


2acity of electric heating equip- 
nent required. 


**\Minus sign indicates that a loss of heat 
will take place; plus sign a gain of heat. 


Exposure temp. of 


Bear TT =34.5F 


to be determined 


6ft of depth= 
19+50 


Slab 


50F basal ground temperature 


depends upon errors in one direc- 
tion being offset by errors in the 
opposite direction; all wrapped up 
in the correction factor. If the ac- 
curacy of cost estimates is to be 
refined, however, this error in floor 
heat loss energy must be recognized 
and eliminated. 

Heat loss to foundations and 
basement floor goes on much of the 
year, including the summer, in all 
areas having a basal ground tem- 
perature (well-water temperature) 
below 70F. For the same reason, 
an enclosed but unheated crawl 
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space or basement will receive heat 
from the ground whenever in se- 
vere weather the space temperature 
is below that of the ground. 

The example above indicates that, 
to accurately estimate floor losses, 
we must know the temperature dif- 
ference between the heated space 
and the unheated space below the 
floor—both for the average condi- 
tion (for estimating costs) and for 
the design condition over the heat- 
ing season (for specifying equip- 
ment capacities). 

The underfloor temperature for 


both conditions may be computed 
by (1) setting up equations of heat 
transfer for the crawl space or 
basement surfaces with the space 
temperature as the unknown; and 
(2) making use of the fact that, 
since no heat is generated within 
the underfloor space, the sum of the 
heat gained and heat lost will be 
zero, 
Heat transfer will occur through 

four surfaces: 

(1) the first floor 

(2) the foundation wall be- 

low grade 


91 


(3) the slab 
(4) the foundation wall above 
grade. 


Table 3. Heat Transfer 
(Average over Heating Season) 


Heat transfer 


The first step must besto agree on Gprcee Caleatations (Btu per hr) 
the exposure temperatures acting Gomnlccces 
upon these four surfaces. In the 

Be oe eng OT MtOEY B00 aly Siri float | 46.8 Btu/hr/deg TD x 21.4degTD = 1001 

field test data on outside foundation 2° Wall above grade | 47.9 Btu/hr/deg TD x (—12.6 deg TD) = 604 
temperatures just above and below 3. Slab center 85.4 Btu/hr/deg TD x 14degTD = 120 
ground level, assumptions will have 4, Wall below grade 91.8 Btu/hr/deg TD x (— 5.6 deg TD) = 514 
to be made. The folowing analysis < | : 

of an unheated, unventilated crawl Total heat transfer= 1121 1118 
space is based on southern Wiscon- Gain Loss 


sin climate conditions and may be 
applied to other areas using appro- 
priate local data. 


Average Temperature 


(1) First floor. The exposure 
temperature to the heated space 
above the floor is 70F, the indoor 
design temperature. 

(2) Foundation wall above grade. 
The average exposure temperature 
for the wall above ground level, in- 
cluding any window areas, is taken 
as the average outdoor temperature 
over the heating season—in this 
case 36F. 

(3) Slab. The exposure tempera- 
ture for the slab center or ground 
center under the house is taken to 


be the basal ground temperature Heat lass 

(usually the temperature of well through wall 

water in the area). For southern below grade wa 

Wisconsin, this value is 50F. ae through oo. 
(4) Foundation wall below grade. ihe edge 


The outer surface of the first 6 ft 
of foundation wall (or, for shallow 
craw] spaces, the wall plus the strip 
of slab within six feet of the sur- 
face) may be considered to be at a 
temperature equal to the average 
of the basal ground temperature 
and the average outdoor tempera- 


Heat transfer through each of the four surfaces, averaged over the heating 
season, is calculated as above using the heat loss per deg TD and the design TD 
values of Table 1. The heat gains are approximately equal to the losses, con- 
sistent with the accuracy to which the calculations were carried. 


Crawl Space Heat Transfer 
(Average over Heating Season) 


Heat loss through 
wall above grade 


604 Btu/hr --~! 
Sp 


Ww 
514 Btu/hr v 


Heat gain through first floor 


100! Btu /hr 


Crawl space 48.6F 


120 Btu /hr 


heel 

ea 

Heat gain through slab 
center 


ation wall would be taken to be 


ture during the heating season. e860" yor. 
For a 36F average outdoor temper- 2 
ature and 50F basal ground tem- Calculations. Heat transfer equa- 


perature, the outside of the found- 


tions to be set up are of the form 


Table 5. Average vs Design Heat Losses 


Floor 
insulation 
(inches) 


Computed heat losses 
(Btu per hr) 


Season Average | 
/ (A) 


Multiplier to 
apply to (A) 
Design to give (B) 
(B) 
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810 
534 


1205 49 
795 49 


1490 
1010 


2150 44 
1440 43 


3930 39 
2650 noo 


2820 
1907 


Heat loss coefficient X area X temp diff 
= heat transfer 


(Btu/hr/sq ft/deg TD) <a(squit)= x 
(t — T,) = Btu/hr 


where 
t = average exposure temperature 
T, = crawl space average temperature 
to be determined. 


Table 1 shows this equation set 
up for all four areas of heat trans- 
fer. Since the heat gained by the 
crawl space is equal to the heat lost, 
the total gains and losses (obtained 
by adding the four equations) may 
be equated to zero and solved for 
T,. The table shows a crawl space 
average temperature of 48.6F. 


Design Temperature 


(1) First floor. The exposure tem- 
perature to the heated space above 
the floor is 70F, as before. 

(2) Foundation wall above grade. 
That portion of the outside wall 
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» Pip at re cri porate Wee on le b ene. 


ats 


Table 4. Heat Transfer 


(Design Condition) 


Heat eee 
Surface Calculations (Btu per hr) 
Gains Losses 
1. First floor 46.8 Btu/hr/deg TD x 30.6degTD = 1432 
2. Wall above grade | 47.9 Btu/hr/deg TD x (—39.4 deg TD) = 1887 
3. Slab or ground 85.4 Btu/hr/deg TD x 10.6degTD = 905 
4. Wall below grade | 91.8 Btu/hr/deg TD x (— 4.8 deg TD) = 44] 
Total heat transfer= 2337 2328 
Gain Loss 


Heat transfer through each of the four surfaces at design condition is calculated 
as above using the heat loss per deg TD and the design TD values of Table 2. 
The heat gains are approximately equal to the losses, consistent with the accuracy 


to which the calculations were carried. 


Crawl Space Heat Transfer 
(Design Condition) 


Heat loss through 
wall above grade 


1887 Btu/hr - 7 
ae 


Heat loss 

through wall y 
below grade Z 
and through 

outside edge 

of slab 


44! Btu/hr + 


Heat gain through first floor 


ic? 


1432 Btu/hr 
Crawl space 39.4F 


905 Btu/hr 
A 
ees 


(2) 
Heat gain through 
slab center 


that is about 16 in. or more above 
grade (and any existing windows) 
should be assumed to be exposed to 
the design outdoor air temperature 
of the locality. 

However, because of the massive 
heat storage capabilities of the 
foundation and adjacent earth, plus 
the movement of heat upward 
through the foundation from the 
warmer, ground below, it appears 
excessive to use outdoor design 
temperature as the exposure for 
the first 16 in. or so of foundation 
exposed above the ground. An 
exposure temperature a few degrees 
above the mean temperature of the 
coldest day is suggested. As a 
typical example, a logical exposure 
temperature for an area with —15F 
outdoor design temperature and a 
coldest-day mean temperature of 
—5F would be 0 degrees F. 

(3) Slab. As was done for the 


average condition, the exposure 
temperature for the slab or ground 
center under the house is taken 
to be the basal ground temperature 
(50F). 

(4) Foundation wall below grade. 
Assuming that the basal ground 
temperature is reached at a depth 
of 6 ft below grade, the outer sur- 
face of the first 6 ft of foundation 
wall below grade may be considered 
to be at a temperature equal to 
the average of the basal ground 
temperature and the temperature 
at the grade point on the outside 
of the foundation. For reasons 
similar to those expressed in (2) 
above and also because of the pres- 
ence of snow cover and surface 
duff on the ground, it is inappro- 
priate to use the outdoor tempera- 
ture of the coldest hour as the 
design temperature of this grade 
point. It is more reasonable to as- 


sume the design temperature of this 
point to be the average mean out- 
door temperature of the coldest 
month. For southern Wisconsin, 
this temperature is 19F. 

The design exposure temperature 
of the outside wall below grade 
would then be 

anes PU - BO 34.58 
Calculations. Heat transfer equa- 
tions and computations follow the 
same procedure as outlined under 
“Average Temperature” above and 
are summarized in Table 2, which 
shows a resultant design tempera- 
ture of 39.4F. 


Summary 


The above procedure suggests a 
logical but complex approach to find- 
ing (1) the average temperature 
difference over the heating season 
between the heated area and the 
unheated, unventilated underfloor 
space for use in estimating that 
portion of the heating cost due to 
losses through the floor; and (2) 
the design temperature difference 
between the heated area and the 
underfloor space for use in com- 
puting heat loss through the floor 
to size the heating equipment. 

The separate calculation of the 
underfloor design temperature may 
not be necessary after enough in- 
stallations for a locality have been 
computed. A multiplier may be 
used with the computed average 
hourly floor heat loss for the heat- 
ing season to obtain the design 
floor heat loss. In this connection, 
Table 5 shows the relation of de- 
sign to average hourly floor heat 
loss for six sample residences vary- 
ing in floor area and floor insula- 
tion. It seems safe to conclude that, 
for the locality and type of con- 
struction given, the seasonal aver- 
age heat loss per hr may be multi- 
plied by about 1.45 to obtain the 
design heat loss. 

If, as appears probable, we have 
been estimating annual heat loss 
through the first floor at about 
40% of its actual value, more floor 
insulation is warranted than the 
2 in. (or U = .089) which is now 
generally accepted. Calculations 
of insulation cost versus energy 
savings show that 6 in. of floor 
insulation (U = .039) are entirely 
practical and economically sound 
for the climate of southern Wis- 
consin. Farther south the right 
answer may not be 6 in., but it 
is more than two. 
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Power for the 
Winter Olympics 


Squaw Valley, site of the 1960 Winter Olympic Games, represents a $16-million 


investment in facilities that include dozens of special-function buildings, four skat- 


ing rinks and five ski-lifts served by a 480-volt distribution system. Electrical fea- 


tures include numerous applications of electric heating with a 2-way heat- 


exchange system, low-decibel transformers, high-altitude emergency generators, 


special lighting, and elaborate electronic data-processing and timing equipment. 


By George Retter, At oe Engineer, Fischbach and Moore, Incorporated, Pittsburg, Calif. 


: ! a] 


CONSTRUCTION VIEW of arena grandstand shows warm-air duct openings 
beneath each seating tier on 6-ft centers, also camera decks, TV and radio 
booth at top-center, and hanging framework for suspended scoreboard at 
right. Arena, with seating capacity for 8,500, will be scene of major Olym- 
pic ceremonies, figure skating and ice hockey contests. Electrical, mechan- 
ical and refrigeration equipment is located at various levels beneath stands. 


SPECIAL LUMINAIRES installed above main ice rink consist. of groups-of- 
four tubular housings mounted to X-frames and square center plates. 
Housings, measuring 11 by 19 in., contain 800-watt narrow-beam reflector 
lamps, while inside surfaces are black enameled to eliminate reflection. 
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Games is contested this coming 
February, eyes of the sports 
world will focus upon a small craggy 
valley in California’s high Sierra 
Nevadas. A few years ago this tiny 
ski center was practically unknown, 
yet today it represents a $16-mil- 
lion investment in top-flight facili- 
ties for the convenience and com- 
fort of 800 competitors and a daily 
spectator population of 35,000. 
Including an 8,500-seat enclosed 
skating arena plus four additional 
outdoor ice-skating rinks, five chair 
lifts radiating to summits of sur- 
rounding mountain peaks, dormi- 
tories and recreational provisions 
for athletes and officials, several 
lodges and restaurants, elaborate 
provisions for press, radio and TV 
coverage, a 1200-telephone exchange 
involving 60-million ft of wire, plus 
numerous/ electrical and mechanical 
highlights, this rugged snow-bowl 
will provide an impressive setting 
wherein international skiing and 
skating honors will be decided. 
Electrically, interest centers upon 
general power distribution and con- 
trol, the use of high-altitude emer- 
gency generators and low-decibel 
spectator-area transformers, elec- 
tronic timing and data-processing 
equipment, many applications of 
electric heating, special lighting 
techniques and a dual-purpose heat 
exchange system that can variously 
refrigerate ice, melt snow and warm 
space. 
Primary distribution throughout 
the valley is at 480 volts, major 


Ween the 8th Olympic Winter 
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Drawout type 
weatherproof 480-V 
30 switchgear with 
electrically operated 
Gir circuit breaker 


3-75 KVAIO 
transformers on ——> 
outdoor pad 


otgnt ponelbd — i 


on end of rac ie 
containing 30 4W 
208 Y/120-V bus 
structure 


for brine pumps, 
compressors, etc. 


Motor-control 
centers 
= 


Normal distribution 
panels 


75-KVA transformers for 
arena rink lighting 


440-V starters with 
120-V coils, no 

<— overload elements; 
remote immersion 
thermostats for 
electric domestic 
HW heaters 


Emergency 


Emergency distribution 


panels CH es 
\ 


Emergency 
generator 


transfer switch; 
engine starter and 
transfer relay 


BASIC WIRING DIAGRAM FOR OLYMPIC ARENA AND ICE SKATING RINKS 


PRIMARY POWER is carried through weatherproof outdoor 
switching station to 480-volt section of main switchboard in- 
side arena and is stepped to 120/208 volts for lighting and 
recentacle use by bank of single-phase transformers; entrance 


into building is via walk-through tunnel that also contains 
mechanical piping. 
automatic transfer switch and high-altitude diesel generator. 
Most motorized equipment is controlled remotely. 


Emergency power is available through 


concrete heated 
drainage ditch 


APPROXIMATE LOCATION OF SWITCHBOARDS, TRANSFORMERS, PANELS 


MAIN SWITCHBOARD, refrigeration and emergency power 
equipment, control center and electrically heated domestic- 
water tanks are located beneath permanent grandstand, as 
shown, while local panels at various levels supply electrical 


switchgear and transformer sta- 
tions serving such load centers as 
administration, transportation and 
press buildings, an extensive ath- 
letes’ village, ski lodge and officials’ 
living area, and a main arena sur- 
rounded by four satellite ice rinks. 

This latter load center, the 
largest, consists of an outdoor 
switching station with pad-mounted 
oil-filled air-cooled transformers; 
a tunnel and feeder bank entering 
the arena underground; a 2-section 
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interior board for 480- and 120/ 
208-volt service; emergency power 
equipment including generator, 
transfer switch and relays, also 
secondary dry-type 75-kva trans- 
formers for arena lighting. 

In this setup, primary service is 
obtained through eight 500 MCM 
cables supported by a covered tray 
which is rear-connected to a 3-phase 
switchgear assembly consisting of 
a 3000-amp main CB plus six 
feeder breakers. All breakers are 


needs to radio and TV alcoves, concession booths and score- 
boards, office and maintenance areas. 
formers mounted against inclined columns, also heated drain- 
age ditches beneath eaves of cable-suspended roof. 


Note dry-type trans- 


electrically operated air units. One 
(1200-amp) serves the 480-volt 
section of the main indoor switch- 
board directly; another (400-amp) 
extends to an adjacent bank of 
single-phase transformers with in- 
sulated bushing-type terminals, 
raintight panelboard and bus struc- 
ture related to the 120/208-wye sec- 
tion of the indoor board; and 
the remaining four feeders serve 
such separate facilities as specta- 
tor centers and data-processing 


JANUARY, 1960 95 


DRY TYPE TRANSFORMERS related to 
main rink lighting are 75-kva low-noise- 
level units mounted against inclined side 
walls of arena, being supported by welded- 
angle frames and preset bolts. Control 
panels for same mount against columns 
at a higher elevation, with square race- 
ways extending to roof-level pull-boxes. 


stations, first-aid structures and 
exterior lighting. 

Due to prevalent climatic condi- 
tions, all outdoor equipment is 
weatherproofed, switchgear being 
channel mounted with upper flanges 
of supports extending above a slab 
of 10-in. reinforced concrete set on 


a crushed-rock sub-base. All non- 


of oil-filled air-cooled single-phase trans- 
formers in pad-mounted fenced enclosure 
that also surrounds air-evaporator and 
condenser installation. As noted, coils 
have separate fans and enclosures to pre- 
vent intermixing of air and formation of 
ice during inoperative periods. 


current-carrying enclosures and 
exposed metal components are 
grounded via No. 2 bare stranded 
copper cable connected to rods 
driven at each corner of the slab. 
Unions between ground rods and 
cables are established via pressure 
connectors, while number of rods 
was predicated on ground resist- 


Channel mounting 
member secured to 
side of roof rafter 


Pulleys 


Roof rafter 


Locking hooks secured 

to channel attached to rafter. 
Cable loop at each hook. 

All hooks padlocked. 


Draw bar 
tension springs 


Inclined 
column 


CABLE SUPPORTS FOR LIGHTING FIXTURES AND HANGERS 


LIGHTING FIXTURES above ice rink are supported by lowering hangers and cables 
equipped with drawbar tension springs and locking hooks secured to lipped-channel 
mounting members and padlocked to prevent tampering by unauthorized personnel. 
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eo 
Silos at 


RAINTIGHT SWITCHGEAR at outdoor 
substation is mounted on channels par- 
tially embedded in  reinforced-concrete 
base. Feeders from this assembly are then 
carried downward to duct bank incorpo- 
rated in walk-through tunnel extending 
from outdoor station to main switchboard 
located inside arena. 


ance of less than 25 ohms. 

Feeders carried underground 
into the arena are contained in 
banks of 4-in. non-metallic ducts 
cradled on Transite saddles and en- 
cased by a 3-in. concrete envelope. 
Where feeders sweep upwards to 
bottom-connect with switchgear, 
ducts first connect with adapters 
and rigid steel galvanized ells em- 
bedded in the concrete envelope. 

Major portion of the main switch- 
board consists of a 440-volt mo- 
tor control section with breaker- 
starters related to (1) compressors 
and brine, circulating, vacuum and 
purge pumps, (2) two additional 
remote MCCs, (8) two 75-kva sec- 
ondary transformers for rink light- 
ing, plus) (4) 440-volt breaker- 
starters ‘equipped with 120-volt 
relay coils but without overload 
elements, these breakers being 
linked with immersion thermostats 
controlling four 24-kw domestic hot 
water units. 

Breakers on the 120/208-volt sec- 
tion of the board operate light re- 
mote distribution centers and three 
sub-panels, an outdoor timers’ 
shelterhouse located at the edge of 
the speed-skating rink, and emer- 
gency-lighting equipment. 

In general, 120/208-volt distribu- 
tion centers serve lighting, score- 
board control, receptacles, sump 
pumps and (in kitchens and con- 
cession booths) cash _ registers, 
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DISCONNECTING HANGERS p 


warm air, thereby preventing ice formation. 


refrigerators and freezers, food 
warmers and steamers, ice cabinets 
and coolers, coffee urns and water 
kettles. 


High-Altitude Generator 


Due to the 6200-ft elevation of 
Squaw Valley, the 4-stroke water- 
cooled diesel engine (which is flex- 
ibly coupled to a 30-kw emergency 
generator) is a drive unit designed 
for high-altitude service. This unit, 
automatically started by a heavy- 
duty 150-amp-hour 12-volt battery, 
is controlled through action of a 
load-transfer switch, contactors of 
which are interlocked’ both me- 
chanically and electrically so that 
normal and emergency power 
sources cannot feed emergency 
feeders simultaneously. 

The 75-kva dry type transformers 
serving rink lighting are 45-decibel 
units supported by welded-angle 
frames secured by preset bolts to 
outward-slanting concrete walls lo- 
cated behind side-arena bleachers. 
Control panels for same are placed 
directly above, mounted against in- 
clined columns that brace roof-sup- 
porting suspension cables. 

Above these panels, 4- by 4-in. 
raceways extend upwards to large 
pullboxes placed at roof-beam level, 
with separate branch conduits ex- 
tending outwards along purlins 
from these PBs to arena lighting 
fixtures. In this detail, panels are 
offset so that raceways can go 
straight into boxes, entrance into 
same being effected through collars 
and slip-fittings. 

Basic lighting fixture used for 


it lowering of 


luminaires 
for relamping, while leveling pads insure vertical alignment 
of fixtures whether they are mounted on purlins or against in- 
clined structural members. Note method by which supporting 
cables for roof are attached by clevis sockets to main box 
beams. Cellular roof decking permits internal circulation of 


for outdoor substation is obtained through 
a specially designed cable tray that rear-connects to cubicle 
housing electrically operated main circuit breaker. Note that 
tray is solidly covered on top as shield against rain and snow; 
louvered on the bottom for ventilation purposes. The cable 
tray contains eight 500 MCM cables per phase, which are 


PRIMARY SERVICE 


run in multiple to the 3000-amp main circuit breaker. 


arena and rink lighting is a spe- 
cially designed unit consisting of 
four large tubular annular-louvered, 
steel-shell housings jointly sup- 
ported by aluminum crossarms se- 
cured by machine bolts to square 
center plates. Housings, measuring 
11 in. in diameter and 19 in. in 
height, are sherardized and chrom- 
ated, with insides enameled black 
and with mogul sockets holding 
R-57/3 narrow-beam 800-watt re- 
flector lamps. Axis of lamps is 
generally perpendicular although, 
when special emphasis or highlight- 
ing is desired, the axis is purposely 
offset. 

These central arena fixtures are 
equipped with disconnecting and 
lowering hangers complete with 
sheaves and provisions for direct 
connection with conduit raceways. 
Leveling pads are likewise provided 
so hangers will remain vertical 
whether mounted against purlins 
or inclined structural members, 
while lowering cables are equipped 
with drawbar tension springs and 
locking hooks secured to lipped- 
channel mounting members placed 
alongside roof rafters. 

Lowering cables are carried in 
conduit down to maintenance boxes 
placed 5 ft above main-floor level, 
all cable hooks being padlocked to 
prevent tampering by unauthorized 
personnel. 

This same basic fixture is used in 
other locations as well, except that 
housings are then mounted singly. 
Lamps are 550-watt R-57s, and tu- 
bular shells are decoratively per- 
forated with 5-ring Olympic insig- 
nias for ornamentation. 


Since heating is required to pre- 
vent snow from piling up on the 
arena roof as well as to warm spec- 
tators within that structure, and 
since refrigeration is essential to 
maintain ice on outdoor as well as 
interior skating rinks, the heating, 
refrigeration and ventilating sys- 
tem was designed as a dual-purpose 
heat exchanger. 

By this arrangement, heat ex- 
tracted from brine-chilling con- 
denser coils may be used to warm 
certain areas. And, when heat so 
extracted is not sufficient to supply 
the demand, additional (or even 
total) heat may be extracted from 
outside air. In addition, electric 
heating and pre-heat coils are pro- 
vided in various air plenum cham- 
bers so that either fresh or re- 
circulated air may be raised in 
temperature, blended by motor- 
operated dampers, and routed as re- 
quired by squirrel-cage rotary fans. 

Conversely, when the heating 
load is insufficient to condense hot 
refrigerant gasses, the additional 
(or total) load may be obtained 
from outdoor condensing units. 

This system was designed to han- 
dle 26,000 cfm of fresh air at minus 
5 degrees F with a humidity of 
85%, warming this air to comfort 
level through four heating coils 


having combined capacities of 
4 million Btu per hour. 
Brine for the four ice rinks 


(three outdoor plus one indoor) is 
chilled to a temperature of 14 de- 
grees, circulated through series of 
valves and pumps at the rate of 
5500 gpm, then returned to a brine 
sump for re-chilling. Chilling is 
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Mechanical equipment 
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Emergency generator 
Control! panels 


16 entrances, each equipped 
with |OOO CFM snowgrate 


Refrigeration equipment 


Brine sump 


DETAIL OF HEATING DUCT 
BENEATH SPECTATOR 


“a 


SEATS 


Lockers 
Lounges 
Skate repair 
Medical 


Main floor 


Booths 


CROSS SECTION SHOWING FACILITIES BENEATH NORTH GRANDSTAND 


CROSS-SECTION through permanent grandstand shows approx- 
imate positioning of electrical, mechanical and refrigeration 
equipment, radio and television facilities, heating ducts be- 


a ; 


IMMERSION HEATING UNITS installed 
inside domestic hot water tanks are 24-kw 
4A0-volt assemblies regulated by thermo- 
static elements and MCC breaker-starters 
equipped with 120-volt relay switching 
coils. Tanks are located beneath perma- 
nent grandstands in service room that also 
contains compressors and_ refrigerating 
equipment, emergency generator and 
sectionalized switchbeard. Short lengths 
of flexible metal conduit connect heater 
housings to the supply conduits. Immer- 
sion thermostats operate the contactor 
holding coils. 


OUTDOOR HOCKEY RINK is illuminated 
for night practice by pole-mounted flood- 
lights controlled through local weather- 
proof switch panels and served by trench- 
laid feeder cables in conduit. Small shack 
seen near pine tree in left blackground 
houses local weather-station indicating 
and recording equipment. Although nor- 
mal winter temperatures should produce 
excellent skating surfaces, all five ice 
rinks are provided with brine-circulating 
coils as double insurance against ice melt- 
ing. 


neath spectator seats and snow-melting ducts and grates 
beneath series of entrances to main lobby of arena. Underseat 
heating details are shown in inset. 


accomplished by a shell-and-tube 
cooling unit (brine in tubes, re- 
frigerant in shell) with the refrig- 
erant passing through two cen- 
trifugal compressors collectively 
rated to provide 550 tons of refrig- 
eration and to raise the tempera- 
ture of air leaving condenser coils 
to at least 100 degrees F. 

Drive unit for the first-stage 
compressor is 200 hp with a max- 
imum allowable overload of 10%, 
while the second-stage motor is a 
1000-hp unit. 

To handle fresh-air heat extrac- 
tion or condensing loads, an out- 
door air-evaporator and condenser 
installation is formed with light 
coils, each coil provided with sep- 
arate fan and enclosure to prevent 
ice and sleet from forming on fans 
when they are inoperative, and to 
prevent air from adjacent coils 
from intermixing. A ninth coil is 
provided for use during defrosting 
cycles. 

Heart of this comprehensive 
heating, ventlation and refrigera- 
tion system is a _ central-control 
color-graphic panel containing a 
complete layout (in colored lucite) 
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of all equipment, ducts and piping, 
all components plainly identified by 
color-filled engraved symbols and 
legends. 

Controls incorporated in this 
panel (for remote operation of all 
equipment) are related to compres- 
sors, pumps (brine, oil, domestic 
water), fans (supply, circulating, 
exhaust) and dampers. Panel con- 
trol and monitoring devices include 
pressure and suction gages, start- 
stop miniature switches, pushbut- 
tons with indicating pilot lights, 
multispeed fan controls, zone con- 
trols with locking positions to op- 
erate dampers of hot and cold air 
in 15 mixing plenums, and controls 
to integrate various damper set- 
tings with outputs of related pre- 
heat coils. 

Air in the arena can be (1) ex- 
hausted completely, blended with 
fresh air, or totally recirculated for 
fast warm-ups; all dampers being 
equipped with fusible-link gravity- 
closing firedoors,.and air intakes 
protected by bird screens; (2) di- 
rected through plenums located be- 
neath seating areas and then fan- 
forced through duct openings 
located on 6-ft centers beneath each 
row of seats for greater spectator- 
comfort; or (3) circulated through 
cellular roof decking for snow-melt- 
ing purposes. 

This comprehensive heating sys- 
tem is additionally augmented by 
(1) snowgrates at 16 bi-parting 
entrance doors, each grate having a 
capacity of 1000 cfm or warm air 
at 100 degrees to melt snow from 
shoes of incoming spectators, (2) a 
dozen radiant heating lines beneath 
each of two large drainage ditches 
that extend beneath roof eaves for 
the full length of the arena, and 
(8) two electric heating units with 
combined capacities of 14 million 
Btu per hour to furnish 140-degree 
domestic hot water to kitchens, 
first-aid, concession and restroom 
areas. 

The arena is a massive 300- by 
460-ft structure with the north 
(permanent grandstand) end en- 
closed by glass and colored-metal 
panels, and with the south end 
equipped with movable bleachers 
that can be rotated inwards to en- 
close the central rink, or swung 
outwards to face the speed-skating 
oval. The cellular roof (designed to 
combine warm-air snow-melting fa- 
cilities with insulating interstices) 
has a steep slope of 30 degrees, a 
peak height above rink surface of 
85 ft, and wide eaves that overhang 


MOTOR CONTROL section of 440-volt interior switchboard contains breaker- 


% 


starters related to compressors, numerous pumps, two other remote MCCs, 
secondary dry transformers for arena lighting, also several immersion hot- 
water heating elements. Cover plates removed from overhead wireway reveal 
cable connections between breakers and branch conduits. 


3 a ss oS ; 
COLORGRAPHIC control panel for heating, ventilation and refrigeration 
system contains mimic lucite layout of all equipment, also pressure and 
suction gages, start-stop miniature switches, pushbuttons with related pilot 
lights, multi-speed fan controls, zone controls for air-mixing plenums, and 


controls for integrating damper settings with outputs of pre-heat coils. 


the heated drainage ditches. Roof 
supports are provided by stranded 
steel cables extending upwards 
from cantilevered box-beams to 
clevis sockets atop 90-ft-high ta- 
pered, back-tilted pylons, then run- 
ning downwards to reinforced- 
concrete anchoring piers. 

In comparing possible sites for 
the winter games, the compactness 
of Squaw Valley was a definitely 
persuasive selling point, for spec- 
tators will be within a few minutes’ 
walk of all competitive sites ex- 
cept cross-country events, eating 
places and rest lounges, while im- 
proved local highways and airports 


will provide convenient means for 
reaching nearby housing and recre- 
ational centers. 

Designed by Corlett and Spack- 
man, Kitchen and Hunt, Architects 
Associated of San Francisco, in col- 
laboration with electrical and me- 
chanical engineers Vandament and 
Darmsted, consulting engineers 
Punnet, Parez and Hutchison, and 
structural engineers Brunnier and 
Sardis, the Olympic facilities at 
Squaw Valley were powered and 
lighted by electrical contractors 
Fischbach and Moore, Inc. of Pitts- 
burgh, Calif. and by Acme-Coline 
of Reno, Nev. 
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PLOT PLAN of a portion of the mall shows 4-in, fiber duct runs, handholes, power company vaults and existing street lighting. 


Wiring Kalamazoco’s 
Downtown Niall 


The project features: 


1 An underground duct-work system designed to provide unlimited access 


and expansion. 


2 Various arrangements of outdoor lighting equipment to decorate, accent 
and highlight fountain-type pools, flower gardens, shrubbery and ever- 


greens. 


An existing 400-watt color-improved mercury-vapor street lighting system 
that has been retained provides general illumination throughout the mall. 


700, Mich., has become an at- 

tractive pedestrian shopping 
area—free of vehicular traffic and 
furnished with flower gardens, 
grass areas, playgrounds and foun- 
tain-type pools, And, business is on 
the up-swing, property values are 
improved—store fronts of shops 
bordering the mall are being re- 
modeled at an astounding pace. 
Also, plans for a new million dollar 
store are being completed. 

Actual construction of _Kalama- 
zoo’s pedestrian mall was started 
June 1, 1959. The preparatory work 
of removing 14 in. of blacktop, 
brick and concrete between curbs 
40 ft apart presented Rowen and 
Blair Electric Co. and local power 


B =. ai STREET in Kalama- 


100 


and telephone companies with an 
opportunity to install their respec- 
tive underground wiring and serv- 
ice facilities, This was a most im- 
portant phase of the construction 
program, because electricity plays 
a major role in the mall’s functional 
and artistic design. 

Direetly after all concrete, etc., 
was removed and after all piping, 
ductwork, manholes, and handholes 
were roughed-in and constructed, 
the entire area was back-filled with 
earth to raise the grade to the level 
of the sidewalks. Sections of the 
mall were then paved with 4-ft col- 
ored concrete blocks; large areas 
were covered with sod; trees, shrub- 
bery and flower’ gardens were 
planted and large concrete block 


fountain-type pools and _ planters 
were installed, 

Two blocks were involved. Each 
block’s lighting is time-clock con- 
trolled and metered separately. The 
north block of Burdick Street is 
264 ft long and the south block is 
600 ft in length. The north. block 
was completed first. Service for this 
section of the mall is fed under- 
ground from the Consumers Power 
Company’s (local utility) vault lo- 
cated near the center of the block 
beneath the sidewalk area. 

A 8-in. galvanized conduit encased 
in a concrete envelope is installed 
from the vault to a sub-distribution 
center hidden in the garden end of 
a combination garden and fountain- 
type pool. A steel cabinet, mounted 
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DICK CATHCART, engineer-estimator for Rowen and Blair 
Electric Co., is shown at one of the typical ‘’handholes’’ 
(10-in. diameter) that his company installed to provide second- 
-ary and branch circuiting for the mall’s electric system. Mush- 
room type outdoor lighting fixture in background (arrow) is 
fed from this handhole. 


ACCESS OPENING beneath stage leads to a distribution vault 
that serves the “‘long’’ block of the mall. Transformer and 
lighting panel installed here are fed from an existing utility 
manhole in an adjacent alley. When the stage is finished, its 
center part (12 ft in diameter) will revolve. 


WIRING for the existing street lighting system (400-watt 
color-improved mercury-vapor) was unchanged except for the 
addition of a relay to switch on the mall’s decorative lighting 
equipment at the same time street lights are energized by 
photoelectric contro!. Notice group of PAR-56 300-watt flood- 
lights at top of pole (arrow). 


OVERALL VIEW (the “‘long’’ block looking north) shows stag- 
gered arrangement of the existing street lighting system, grass 
area and fountain-type pool. The above grade pool has two 
fountains, one at either end. Each of the fountains is illumi- 
nated by underwater floodlights with rotating color wheels. 


on a masonry base holds the block’s 
120/240-volt lighting panel, meter 
and time clocks. 

Distribution wiring from the cab- 
inet to both ends of the block is in 
4-in. fiber duct encased in a con- 
crete envelope. At six points along 
the block the fiber-duct run con- 
nects to 12-in. deep  bricked-up 
handholes that have 10-in. diam- 
eter cast iron covers which are set 
flush in the mall’s surface. The 
handholes are built on a concrete 
foundation but have a gravel bot- 
tom fill to permit drainage. 

Branch circuit wiring is run 
from the various handholes to 
weatherproof receptacles, an as- 
sortment of garden-type fixtures 
and floodlights, and underwater 


lights and submersible pumps in- 
stalled in the pools. The branch cir- 
cuiting is carried by two wires run 
in 4-, #- and 1-in. conduits. All con- 
duit passing through the brick 
walls of the handholes are firmly 
cemented in and terminated with 
insulated bushings. Weatherproof 
FS boxes house duplex receptacles 
and also serve as junction boxes for 
the outdoor flood and accent light- 
ing equipment. 

Generally speaking, wiring for 
the “long” block was installed in ex- 
actly the same manner as the 
“short” block. The longer section 
of the mall has fifteen 10-in. diam- 
eter hand-access holes, while the 
shorter north end has only six. 
Service to the south block of the 


mall is brought in underground 
from an existing utility vault lo- 
cated in an adjacent alley. The 3-in. 
conduit run carrying the primary 
terminates directly below a large 
stage constructed near the center 
of the block. As the 480-volt, 3- 
phase, 3-wire primary enters the 
equipment vault below the stage, it 
is connected to a 15-kva, 3-phase 
transformer, The secondary output 
of the transformer is 120/208-volt, 
3-phase, 4-wire and is the utiliza- 
tion voltage for this section of the 
mall’s overall lighting. A 42-circuit 
load-breaker lighting panel 
mounted in the under-stage vault 
provides overcurrent protection for 
the numerous underground circuits. 
Space is also provided for metering 
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SHELTER AREA at north end of the long block features 100- 
watt decorative hanging-type lanterns, public telephone and 
weatherproof receptacles. Arrow points out handhole which 
provides branch circuiting to the area. 


LARGE EVERGREEN TREE in grass area at south end of mall 
is highlighted after dark by two PAR-56 weatherproof 300- 
watt colored floodlights (arrows), 


iid: 


PHOTOS SHOW side and rear views of sub-distribution cabinet 
feeding “‘short’’ block of mall. Notice in side view how the 
steel cabinet is hidden from sight by masonry and foliage. 
Also note garden type light fixture (arrow). The outdoor 
lighting unit is typical of many used throughout the mall to 


highlight greenery and flowers. Front view illustrates how dis- 
tribution cabinet is concealed by tile-pipe grill (arrow). Foun- 
tain in foreground is illuminated by double underwater floods 
with rotating color wheels. 


equipment, the machinery for the 
rotating stage, a time clock, and a 
relay which is connected to the 
photo-electrically controlled street 
lighting system. 

Sub- and branch-circuit distribu- 
tion for both blocks of the mall are 
carried out in exactly the same 
manner. But it might be well to 
discuss briefly the various types of 
lighting equipment used to high- 
light the features of the longer sec- 
tion of the mall. First of all, a 
shelter located at the north end of 
the block is illuminated by four 
100-watt decorative hanging-type 
lanterns. A number of weather- 
proof receptacles hidden in shrub- 
bery at the front of the shelter will 
be used for Christmas lighting pur- 
poses and various other displays. 
Large sections of grass areas are 
planted with flower gardens, low 
evergreens and shrubbery—all of 
which are accented by numerous 
forms of garden lighting equipment 
and colored outdoor floodlights. In 


the middle of the block a large stage 
featuring a 12-ft revolving center 
is floodlighted by a group of four 
weatherproof 300-watt PAR-56 
floods, bar-mounted to the top of a 
street lighting standard adjacent to 
the front-center of the stage. Four 
weatherproof receptacles and tele- 
phone outlets installed on four cor- 
ners of the eight-sided stage will 
provide power for all types of 
equipment (including video sound) 
when the stage is used for special 
displays and exhibits. A blocked-I 
shaped pool with fountains at both 
ends that are illuminated by dou- 
ble underwater floodlights with ro- 
tating color wheels provide a con- 
tinuous show of color after dark. 
Colored PAR-56 floodlights are also 
used as up-lights to accent trees. 

This step which Kalamazoo has 
taken is not a temporary trial- 
measure; it is a permanent project 
directed toward carrying out a 
long range plan, but giving imme- 
diate results. 


TYPICAL EXAMPLE of how weatherproof 
FS type boxes with duplex receptacles 
(arrow) are installed throughout the mall. 
Units will be used for various displays and 
for Christmas decorations. Wiring is fed 
to this receptacle from a handhole set 
flush in a colored concrete block. 
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REMODELED APARTMENT BUILDING brings a “new look’ 
to Chicago's ‘Old Town” (a near-north side residential dis- 


trict). Although the apartments present a colonial atmosphere 


—they are completely modern. Each of the 16 rental units 
Other electrical facilities 
include electric fireplaces, kitchen and bathroom ventilating 
fans, built-in electric cooking units, and electric water heaters. 


is heated and cooled electrically. 


Old building offering contrast at right (arrow) will soon be 


added to the remodeled project. 


turesque colonial setting is the 

rare combination in store for 
tenants of Williamsburg Gardens, 
a renovated apartment building on 
Chicago’s near north side in a sec- 
tion of the city known as “Old 
Town.” 

The project of Old Town Restora- 
tion Ltd. features 16 all-electric 
units that are a combination of 
duplex, patio and studio apartments. 
The modern, up-to-date units have 
materialized within a brick shell 
that until recently enclosed four 
ancient buildings. Only the outer 
walls of the old structure were re- 


Ce comfort in a pic- 


Wil- 
liamsburg Garden apartments is furnished 
by a combination of electric baseboard 
heating units and 1-ton room air con- 
ditioners. Tenants select their own level 
of electric heating on thermostats in- 
stalled in each room. 


YEAR-ROUND COMFORT in the 
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setting. 


tained. Houston-Warren, builders 
in charge of the modernization proj- 
ect brought about the colonial set- 
ting by refacing the exterior walls 
of the old building with ‘“Redi- 
brick,” Williamsburg-styled with 
gables, and by adding shutters and 
wrought iron balconies. Inside the 
gutted structure they fitted eight 


duplex apartments plus. eight 
smaller units. 
Each of the apartments is 


heated and cooled electrically. Heat- 
ing is provided by radiant base- 
board units strategically placed to 
provide complete comfort at all 
Tenants choose their own 


times. 


FLUSH-MOUNTED 100-AMP LOAD 
CENTERS are installed in each of the 16 
apartments. In the 2-bedroom duplex 
units the 100-amp distribution centers 
furnish 13 120-volt single pole circuits, 
one 3-wire heavy-duty kitchen appliance 
circuit, plus 240-volt feeds for counter 
top range and oven, water heater and 
air conditioner. Shown inspecting a typical 
panel’s circuiting are (L to R) George 
Cuonzo, Electric Heat Specialist, Com- 
monwealth Edison Co., and Ray Roegiest, 
Construction Superintendent. 


Renovated apartment building combines 
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the comforts and conveniences of all- 
electric living with the styling and archi- 


tectural design of an early American 


level of electric heating by thermo- 
stats installed in each room. Sum- 
mer air conditioning comfort is 
supplied from 1-ton, 240-volt air 
conditioners installed through the 
wall under windows in each apart- 
ment’s living room. Provisions have 
also been made (should tenants re- 
quest it) for installation of addi- 
tional air conditioners in any or all 
bedrooms. 

Other electrical conveniences in- 
cluded in the all-electric apartments 
are copper-hooded mosaic tiled elec- 
tric fireplaces, bathroom ceiling ex- 
haust fans, kitchen assemblies of 
built-in oven and range units, re- 
frigerators, water heaters and hood 
fans mounted over the built-in 
ranges. Electrical systems power- 
ing the 16 apartments are tailored 
to meet 100-Plus Medallion specifi- 
cations. Each rental unit has a 100 
amp-built-in circuit breaker panel 
to control its numerous electrical 
servants. The apartments are 
metered separately and tenants pay 
their own electric bills. The elec- 
trical contractor responsible for the 
overall installation was B & A Elec- 
tric Construction Co., Chicago. 

Another innovation whose design 
dates back to another era but was 
installed with futuristic planning 
is this: All the apartment’s living 
rooms overlook a rear courtyard 
that features a landscaped garden 
with a fountain, plus concrete 
walks. These walks through the 
garden plus all approaches to the 
apartments have been ‘“snow- 
proofed” by installing electric heat- 
ing cables beneath their concrete 
paving. 
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EXTERIOR-MOUNTED 


service 
duit is installed at the rear of the apartment 


building. 


entrance 


The conduit, weatherhead entrance 


con- 


elbow and holding straps are all aluminum. This 
is reportedly the first aluminum conduit service 


installation in the city of Evanston. 


Suilders new 6-unit “walk-up” 

located in Kvanston, Ill., will find 
built-in electric cooking equipment, 
kitchen hood fans, garbage dis- 
posals, modern lighting treatments, 
and numerous electrical outlets 
with sufficient electrical capacity to 
back them, plus provisions for 
partial or total air conditioning. 

It might be well to point out 
here that past surveys have indi- 
cated that apartment dwellers want 
the same beauty and conveniences 
that they have seen and read about 
in private homes. And what’s more, 
when it comes down to the question 
of dollars and cents they are will- 
ing to pay for these attributes. 
Meaning that the owner of this 
building, Arthur Mardirosian, is 
cashing in on the tremendous op- 
portunities for landlords to provide 
apartment features that lead to in- 
creased rental rates and greater 
tenant stability. But Mardirosian 
isn’t entirely responsible for the 
high-capacity wiring job installed 
in his most recently completed 
apartment house. A great deal of 
the credit must go to the electrical 
contractor who planned and then 
sold the job. Although Skitch Elec- 
tric Company of Elmwood Park, 
Ill., entered a bid that was almost 
$1,000 higher than their nearest 
competitor, they were awarded the 


[esiters renting space in Hye 


job. You might ask how this was 
possible. It’s really simple; A. J. 
Smith, president of Skitch Electric, 
firmly believes in selling wiring up. 
After learning that his bid was 
higher than the others submitted, 
he arranged a meeting with the 
building owner, During the course 
of this meeting Smith pointed out 
in detail why the wiring system he 
planned would be to the owners 
benefit. 

Some of these details have al- 
ready been cited. Here are a few of 
the others: (1) Smith promised 
that the materials used on the proj- 
ect would be of an established qual- 
ity—or better. For example, silent 
type switches would be _ used 
throughout the apartment; all de- 
vices would be ivory; receptacles in 
the kitchen-dinettes, utility and 
bathrooms would be a groundable 
type with chrome-finished plates. 
(2) Overeurrent protection for 
each of the six rental units would 
be provided by non-interchangeable, 
color-coded circuit breakers. (3) 
Clock chimes located in each apart- 
ment would have individual trans- 
formers—meaning there would be 
little or no voltage drop to cause 
inefficient operation of these units. 
(4) The exterior-mounted service 
entrance conduit and fittings would 
be aluminum. (This is reportedly 
the first installation of an alumi- 


Power-Plus 
Apartment 

aj DP 
Wiring 
Contractor sold owner wiring job—not price—by 
citing the advantages of installing an electrical 


system planned to meet apartment dwellers’ in- 


creasing demands for more electrical servants. 


By W. J. Martens 


num conduit service in the city of 
I vanston. ) 

Next Smith spelled out the basic 
wiring methods his men would em- 
ploy to accomplish the job. The 
following are two of the more im- 
portant methods defined by Smith: 
(1) Branch circuit runs carried in 
EMT would not be installed beneath 
the apartment’s wooden floors 
(generally considered a standard 
practice) ; rather, the runs would be 
looped between outlets by installing 
them in the walls, near the floor, 
behind plaster grounds. Although 
this perimeter method requires a 
little more material, especially wire, 
it lessens the amount of labor 
needed to) pull in circuit wires; also 
it reduces the possibility of squeaky 
floors sometimes attributed to the 
underfloor method. (2) All low- 
voltage wiring (operating heating 
thermostats, vestibule door open- 
ers and annunciators, plus built-in 
clock chimes) would be enclosed in 
an EMT raceway—permitting easy 
replacement should fault occur in 
future years. 

And last, but not least, Smith 
stressed the need for his planned 
power-plus distribution system. 
He called the owner’s attention to 
the fact that modern design re- 
quires that service entrance and 
distribution components provide 
for a margin of capacity in excess 
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THE MAIN DISCONNECTING MEANS f 


of immediate load requirement 
(1) to permit load growth; (2) to 
permit operation below maximum 
capacity under all conditions. Since 
the aim of the owner’s overall con- 
struction design was to combine the 
latest improvement in construction 
methods, equipment, and materials 
to make the building more attrac- 
tive, more comfortable, and more 
gafe than the average apartment, he 
was an ardent listener. 

The result of Smith’s meeting 
with the building owner you al- 
ready know. Now let’s see how 
Skitch Electric’s functional system 
design provides for modern resi- 
dential utilization in the 6-unit 
apartment. We’ll begin with the 
200-amp service entrance installed 


or the service is a 
flush-mounted, dead front, pull-out type entrance switch. The 
200-amp, 110/220-volt, 3-wire, single-phase switch is built 
into the wall directly alongside the rear entrance. 


on the exterior rear wall of the 
apartment. Although 200 amps for 
main service was the absolute mini- 
mum set forth in Skitch Electric’s 
proposal, it was considered more 
than capable of handling the 
planned electrical load. 

A 200-amp, dead front, main pull- 
out switch is flush mounted where 
the service conduit enters the 
building alongside the rear en- 
trance door. A 2-in. conduit (alumi- 
num) runs concealed inside the rear 
wall from the bottom of the 200- 
amp main switch. When the con- 
duit reaches the ground level of the 
apartment it is elbowed; from this 
point it proceeds horizontally be- 
neath the concrete floor to its ter- 
mination point in the building’s 


CONTRACTOR A. J. Smith, president of Skitch Electric, is 
pictured at the apartment’s main distribution and metering 
center. Power for each of the six apartments is metered sep- 
arately and controlled by 70-amp main breakers. 


metering and main distribution 
center. To prevent possible corro- 
sive action from taking place, the 
section of 2-in. aluminum conduit 
installed beneath the floor was 
coated with a covering of asphalt 
paint. 

The 4-ft by 3-ft main distribution 
and metering panelboard contains 
individual meters for each of the 
six apartments (tenants pay their 
own electric bills) and a house meter 
for public lighting and other build- 
ing services. 70-amp main break- 
ers for each of the apartments are 
located directly opposite their cor- 
responding meters. The vertical 
trough-mounted meters and main 
breakers are ganged in a recessed 
opening built into the wall between 


ELECTRICALLY POWERED KITCHENS were possible because 
of the well-planned, high-capacity wiring job. The apart- 
ments’ kitchen-dinette areas and adjoining utility rooms are 
served by three 20-amp, 110-volt appliance circuits. Also, 
as seen by these photos, each apartment has an electric 
counter-top range unit, electric wall-mounted oven, hood fan, 
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clock chime, recessed light over the sink, and a vestibule 
door opener and annunciator unit. Not in view is a pull-down 
fixture over the dinette area and a garbage disposal unit 
below the sink. Arrow on extreme right above points to 
a 15-amp, 220-volt outlet for a through-the-wall air con- 
ditioner. Convenience outlets are grounding type. 
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the two ground floor apartments. 
And, in order to provide the distri- 
bution center with a finished look, 
the owner enclosed it with a hinged, 
framed glass door. 

1-in. EMT feeders are run from 
the six 70-amp main breakers to 
each apartment’s multi-breaker dis- 
tribution center. The multi-breaker 
panels are of the non-interchange- 
able type—meaning it will be diffi- 
cult, if not impossible, for tenants 
to tamper with the breakers. A 
feature of the panels that is to the 
advantage of the tenants, and 
should be mentioned at this time, 
is color coded circuit breakers. The 


PRs a fee eS 


quienes 


bedrooms and kitchen-dinette areas. 


PROVISIONS FOR AIR CONDITIONING are provided 


manufacturer of the panels, by pro- 
viding colored handles on the break- 
ers, enables the tenants to easily 
distinguish each breaker’s amper- 
age classification. 

The 16-circuit panelboards are 
flush-mounted in the apartments’ 
utility rooms, which are located next 
to the kitchen-dinette areas. By 
installing the panelboards in these 
locations, the lengths of three of the 
five 220-volt, dp branch circuits 
plus four of the six 110-volt sp 
branch circuit runs in every apart- 
ment were minimized. 

The following circuit schedule 
for a typical apartment best tells 


in all the apartment’s 
Framed out spaces (arrow) beneath 


windows are built to receive 34 ton air conditioners (furnished by tenants). 
Unfinished outlet at the right that will power air conditioner is served by 


a separate 15-amp, 220-volt circuit. 


EXTERIOR FRONT VIEW of the 6-unit apartment building is a good ex- 
ample of the type of modern design employed by the builder throughout the 


entire apartment. 


The wiring job planned and sold by Skitch Electric 


played an important role in this design. The post light installed in front 
of the apartment's main entrance is a good illustration of this fact. 
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the story of Skitch Electric’s wir- 
ing job: One 30-amp, 220-volt, dp 
breaker for counter-top range; 
one 20-amp, 220-volt, dp breaker 
for wall-mounted oven; one 15- 
amp, 220-volt, dp breaker for air 
conditioner in kitchen-dinette area; 
one 20-amp, 220-volt, dp breaker 
for air conditioner in each bedroom 
(two bedrooms to every apart- 
ment); three 20-amp, 110-volt, sp 
breakers for appliance circuits in 
kitchen-dinette and utility room; 
one 15-amp, 110-volt, sp breaker 
for heating plant located in utility 
room; two 15-amp, 110-volt, sp 
breakers for general lighting cir- 
cuits. 

In conclusion, it can be safely 
stated that Skitch Electric Com- 
pany, through proper planning and 
by employing improved wiring 
techniques and modern materials, 
helped the apartment owner to ac- 
complish his goal—to make the 
apartment not only more comfort- 
able and attractive, but also an 
easier, safer place for his tenants 
to live. 


FLUSH-MOUNTED, _16-circuit, color 
coded, non-interchangeable circuit break- 
er panel shown here is typical of those 
units installed in the utility room of each 
of the six apartments. The breakers are 
painted various colors to help the tenants 
recognize each breaker’s amperage classi- 
fication. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JANUARY, 1960 


MORE MILLIONS 
OF OPERATIO 


with 
Allen-Bradley 
Limit Switches 


There’s nothing now on the market 
to match the reliability and trouble free 
performance of Allen-Bradley Bulletin 
802T limit switches. They are 
completely oiltight—operating heads 
and switch bodies are sealed against 
oils, coolants, and metal chips. 
Operators cannot become sluggish or 
“stick”? in operation—contacts cannot 
become fouled. The double break, 
silver contacts are always in 
perfect operating condition—and 
remain so without maintenance. 

Insist on Allen-Bradley—the quality 
line of limit switches that will give you 
many more millions of trouble free operations. 


REPETITIVE ACCURACY — Unique tog- FLEXIBILITY — All operating heads can FRONT MOUNTING REAR MOUNTING 
gle blade action assures operation af be rotated and fastened in any of four All Allen-Bradley Limit Switches can be mounted 
precisely the same point each time, positions 90° apart. either from the front... or from the rear. 


without adjustment. 


SEE OTHER SIDE FOR TYPICAL APPLICATIONS ——> 


1-60-MR 


ALLEN -BRADLEY } troror’ 


Member of NEMA CONTROL 


Allen-Bradley has an 
Oiltight Limit Switch 
to meet your exact needs! 


From among the wide variety of Allen-Bradley oiltight limit switches, you 
are certain to find the exact type to satisfy your specific requirements. If 
you do not, then please discuss your problem with us. A-B limit switches 
are available with many different levers, lever-contact actions, operating 
forces, and actuator motions—-in spring return or maintained contact con- 
struction. A new 16-page illustrated booklet on this quality line of A-B 

Roller lever limit switch— 


oiltight limit switches is just off the press. Write for it! Hare hikoperaiod by aise 
on vertically moving shaft. 


Duplex limit switch where Adjustable roller lever Top push roller limit switches Neutral position switch— 
block can also trip second switch. Lever set for operation are frequently operated by moving bar closes separate 
switch for safety insurance. at greater than normal distance. rotating cams on machine tools. contacts as it moves each way. 


Cat's whisker limit switch Side roller limit switch, as Fork lever maintained con- Micrometer adjustment 
is actuated by movement of illustrated here, is being ac- tact switch—adjustable dogs switch for precise setting of trip 
lightweight units on conveyor. tuated by a rotating cam. trip one roller in each direction, pointin machine tool operations. 


1-60-MR 


. QUALITY 
ALLEN - BRADLEY,’ geror’ 


Allen-Bradiey Co., 1316 S. Second St., Milwaukee 4, Wis. 
in Canada: Allen-Bradley Canada Ltd., Galt, Ont. 


Practical 


Nethods 


SS 


LUMINOUS CEILING, suspended beneath both old and new sections of assembly 


plant, hides dissimilarities of construction and fixtures while unifying entire area 
into high-intensity low brightness environment for accurate completion of small- 
detail work related to electronic components. Desk-level intensities of 80 fc are 
obtained with 4w/sf load, using dual-lamp channels equipped with 8-ft T-12s. 


Relighting an Industrial Assembly Plant 


LIGHTING 

The phrase “business as usual” 
is rarely as literally applied as it 
was when Lenkurt Electric Co. re- 
cently expanded and relighted their 
electronic industrial assembly plant 
in San Carlos, Calif. In that in- 
stance, normal operations were 
maintained in an original 45,000- 
sq-ft building while structural ad- 
ditions were erected on all sides to 
completely surround and double the 
area of the older structure. After 
lighting had been installed in the 
new section, operations were shifted 
from the old central core (during 
normal down-time) so that no in- 
terruptions in work schedules re- 
sulted. Then the original section 
of the plant was relighted to visu- 
ally coincide with the new construc- 
tion. And, to complete the expan- 
sion and modernization program, 
the original structure was repainted 
and refurnished to blend with the 
new peripheral additions. 

The lighting plan was dictated 
strictly by practical rather than 
aesthetic objectives, for it was es- 
sential that critical seeing tasks 
related to assembling small com- 
ponents and examining small de- 
tails should have high-intensity 
low-brightness shadowless_ illumi- 
nation. These objectives suggested 
a wall-to-wall luminous ceiling with 
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maintained footcandle levels on 
work surfaces in the order of 80 fe. 
The result, as the accompanying 
photograph indicates, is an instal- 
lation that achieves aesthetics in 
spite of itself, and a lighting job 
that is more generally associated 
with commercial rather than indus- 
trial interiors. 

As can be noted in the “in prog- 
ress” photo, structural details and 
lighting fixtures located above the 
corrugated plastic panels vary con- 
siderably, although these dissimi- 
larities are completely hidden from 
view by the suspended ceiling. As 
shown, the typical 2-lamp industrial 
fixtures in the older structure were 
reused, although they were raised 
and shifted in several instances, and 
the resulting lighting pattern was 
“smoothed out” by adding addi- 
tional double lamp strips where re- 
quired. These same double lamp 
strips, equipped with cool-white 
8-ft T-12s, were likewise used in 
the new additions. 

Total lighting load in this 2-acre 
installation is 304 kw. And, reflect- 
ing commendable forethought in 
the interest of maintaining light 
output at a high level, a washing 
machine dimensioned to receive the 
corrugated plastic panels was pur- 
chased at the time of the installa- 
tion. 


Planning and installation was a 
cooperative effort by the contractor, 
Biber Electric of San Carlos, the 
engineering department of the 
owner, and the local representative 
for Sylvania Electric Products. 

While the objectives were pri- 
marily for “good visibility for de- 
tailed assembly work,” other ob- 
tained results have included less 
spoilage of product, fewer rejects, 
increased output, higher employee 
morale and an impressive improve- 
ment in appearance. 


Plastic Conduit for 
Underground Feeders 


INSTALLATION 

Approximately 30,000 ft of 5-in. 
plastic conduit has been used for 
underground electrical installations 
serving three new buildings on the 
campus of the University of West 
Virginia at Morgantown. Produced 
by Franklin Plastics, Inc., Frank- 
lin, Pa., the conduit was installed 
in 30-ft lengths with all joints com- 
pletely waterproofed by use of a 
plastic compound. The compound is 
a solvent which forms a homogen- 
ous bond when it solidifies at the 
joints. 

Impervious to moisture and soil 
acids, the plastic conduit has a 
smooth interior surface which per- 
mitted ready ‘“fishing’’ of wires 


with little friction or abrasion. Be- 
ing flexible, the conduit was assem- 
bled on top of the ground and then 
lowered into the excavation, with 
long radius bends possible without 
elbows or deflector couplings. 


as 
a ee | 


PLASTIC CONDUIT for underground elec- 
trical distribution is shown here in trench 
prior to pouring of concrete envelope. 
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“Figure” on SHURE-SET 


QUICKER FASTENING 
INTO CONCRETE 


UNIQUE POWER CONCENTRATION PRINCIPLE 


no cartridge 
required 


... another product by 


00) 


FRamset 


Time saved is money saved —that’s why so 
many contractors use Shure-Set for light 
fastening jobs. A few hammer blows set 
special high-strength fasteners through thin- 
gauge metal into concrete quickly, surely 
and professjonal//y. Shure-Set is ideal for 
fastening conduit clips, junction boxes, 
panel boards, Wiremold, raceways, outlets, 
stand-offs, and other electrical equipment 
to concrete or steel without messy, time- 
consuming drilling and plugging. And re- 
member Ramset for heavy-duty fastening! 
Your Shure-Set dealer is listed under 
“Tools’’ in the Yellow Pages. Call him or 
write us direct for complete information. 


Fastening System 


OLIN MATHIESON O WINCHESTER-WESTERN DIVISION 
Chemical Corporation NA 285-4 Winchester Ave. » New Haven 4, Conn. 
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T. D. McClure, Jr., electrical con- 
tractor of Atlanta, Ga., doing the 
electrical work on the buildings for 
the Schools of Engineering and 
Agriculture, said this conduit was 
installed in less than half the time 
normally required for other types 
of ducts weighing about 4 that of 
metal conduit, the pipe was handled 
easily in 30-ft lengths instead of 
conventional 10-ft sections by Mc- 
Clure workmen, thus eliminating 
two-thirds of the joints required. 
Ability to fabricate long lengths of 
the plastic conduit on the ground, 
and lowering it into the excavation 
for encasement in concrete, was an- 
other important time-saver on the 
job. 


Generating Plants 
Power TV Booster 
Station 


EQUIPMENT 


Two diesel generators—one run- 
ning continuously, the other a 
standby — provide _ self-sustaining 
power for a television booster sta- 
tion serving Booneville, a sheep- 
raising and logging community in 
California. 

Dissatisfied with the unsatisfac- 
tory, sometimes non-existent pic- 
ture received, the people of Boone- 
ville started a fund-raising drive 
for the purpose of constructing a 
booster station on nearby 2000-ft- 
high Grizzly Peak which would con- 
vert VHF beams to UHF. 

The cost of running commercial 
power lines to the mountaintop was 
prohibitive. The two 3-kw, 60-cycle, 
115-volt generating sets provided a 
logical solution to the problem, al- 
though 20 miles of twisting, rutted 
logging roads up the mountain 
must be negotiated by truck or jeep 
to service the units. Every week or 


BOOSTER STATION atop 2000-ft moun- 
tain retransmits TV signals to residents of 
Booneville, Calif. White circle shows red 
signal light visible from the town two 
miles away, which when lighted indicates 
that generating plant is operating. 
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RACO screwless 
““Q) Quick-Clamp 
Saves time 
on the job 


With RACO’s new “Q”’ Quick-Clamp you can install non-metallic 
sheathed cable in seconds—without clamp screws. Simply push 
the cable through “Q’’ Quick-Clamp. Cable is held firmly in place, 
can’t be pulled out until clamp is released. To release the cable, 
apply a tittle pressure under the clamp with your screwdriver. 
With the new ‘'Q”’ Quick-Clamp there will be no more tost 
time tightening and loosening cable clamp screws...no 
more stripped screw heads. 


And... you’ll save an hour or more on the average job (60 to 
100 boxes per house). Your RACO Distributor has the new “Q”’ 
Quick-Clamp Switch and Outlet Boxes. (Exceed Underwriter 
Laboratories’ tests; are fully protected by patents.) 

See them and try them now. 


*Trademark 


ALL-STEEL EQUIPMENT INC. Aurora, Illinois 


**Q” Quick-Clamp 
available in RACO 
switch or outlet boxes 


= Cable moves freely 
CX into clamp and is 
Ss gripped tightly 


~~ 


To back-off cable, ‘ 
release clamp pressure rt 
with screwdriver <tr 
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132 Plum Street 


SAFELETS 


now available with a wide variety of 


The Heinemann Safelet is a compact unit that neatly com- 
bines circuit-breaker safety with plug-in convenience. It has 
hundreds of applications, can be used for the individual pro- 
tection of power tools, fractional horsepower motors and 
almost all general appliances. 


Now you can have the Safelet with any of a large number 
of receptacles, single and duplex, in twist-lock, polarized, “T” 
slot and other styles. 


And now you can have a wide choice of circuit breaker 
ratings: from 6 to 50 amperes, at the most commonly used 
a-c and d-c voltages. 


The Safelet enclosure is made of 16-gauge steel with an 
attractive grey hammertone finish. Units are available for 
either flush or surface mounting. 


Of course, the circuit breakers used are Heinemann 


receptacles and circuit breaker ratings 


breakers . . . long accepted by the electrical industry as the 


standard of performance. 
For full details, send for Bulletin 1000. 


ELECTRIC COMPANY 


Trenton 2, N. J. 


B.A. 1689 


ea 


DIESEL ELECTRIC plants inside moun- 
taintop shelter each provide 3000 watts 
at 60 cycles, 110 volts. One serves as 
standby. 


ten days a volunteer makes the trip 
to check operation and alternate the 
load from one unit to the other. 
The installation includes a line 
transfer control which stops the 
operating unit and switches the 
load to the standby in case of over- 
speed, high or low voltage, low oil 
pressure, or high air temperature. 


Electric Heat 
Warms Dugout 


HEATING 


Radiant panels have been in- 
stalled in the White Sox dugout at 
Comiskey Park, Chicago. The new 
Arvin panel incorporates a printed 
aluminum foil circuit laminated to 
a vinyl facing. Current through the 
foil warms the vinyl to approxi- 
mately 170 degrees F. Rigidity is 
achieved by laminating the vinyl 
and aluminum foil to a sheet of 
steel backed by fiber glass insula- 
tion. Rated at 500 watts, 120 volts, 
the panels measure approximately 
2 by 4 ft, 4 in. thick. 

Bolted flush against the ceiling 
of the dugout, the panels direct heat 
onto the players’ backs and shoul- 
ders and help to prevent muscles 
from tightening up between innings 
on cool spring and fall days. 


WHITE SOX MANAGER Al Lopez tests 
electric heating panels installed on ceiling 
at dugout at Comiskey Park. Players can 
warm their hands quickly on snappy days 
by holding them directly against the vinyl- 
covered panels. 
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McGILL’ PORTABLE LAMP GUARDS 


are always a little better 
...and all are UL inspecte 


e Rugged, steel wire cage. Spot-welded with extra heavy 
zinc plated, chromate finish. 


An extra margin of quality is 
designed and»built into the 
complete line of McGILL in- 
dustrial portable lamp” guards” 
for safe, dependable utility. 
Rugged, heavy duty construc-_ 
tion and selected materials 
withstand the punishment of 
rough use. The famous 


_McGILL LEVOLIER switch 


SIT 


‘mechanism provides a degree 
of dependability not found in 


ordinary portables. It’s eco-. (/™\\ 


nomical to specify the best.” 


More than 100 different types 
of McGILL portable lamp 
guards have been developed to 
meet the particular require- 
‘ments of a wide range of serv- 
ice conditions. Cages 50 to 200 
watt. 660 watt, 250 volt sockets. 


For detailed descriptions of the 
McGILL line of top quality 
electrial specialties, including 
portable lamp guards, and Levo- 
lier switches write for McGILL 
ELECTRICAL SPECIALTIES 
CATALOG No. 84. 


No, 652 Lamp Guard 


Rubber hook handle, thumb release clamp 
for easy bulb replacement. Can be hung, 
for maximum light, from hook or handle. 


e@ Concentrating end lens. 


@ Tough, gray molded phenolic handle resists impact, heat 
oils, greases, some acids, moisture and abrasion. 


@ Convenience hook. 

e Approved 3-wire grounded convenience outlet. 
] 

e Exclusive McGill LEVOLIER Switch. @ Rotary reflector. 


ASSEMBLY 


SCREW SHELL 
006" HEAVIER 
THAN STANDARD 4 


Ce 


Write for Free McGill Catalog No. 84 


LEVOLIER SWITCH 
AND SOCKET 


No. 7100 SR Lamp Guard 


Thumb clamp arrangement for’ cage to 

change lamps quickly without tools. Gray 
__ Neoprene-butyl handle; reflector; LEVO- 
~~ LIER switch. . 


4 
1 


be a 


i 
: 
4 
4 
A 


/ i 
y. \ No. 
5000 SLRG 
APPROVED 


3-WIRE GROUNDED 
CONVENIENCE OUTLET 


IMPACT RESISTING 
MOLDED PHENOLIC 
PLASTIC HANDLE 


RUBBER GASKET 


STRAIN 
RELIEF CLAMP 


le ., 
Ke aN 


“ » 
No. 5025 SRG Service Light > 
Completely grounded service light. 15 amp., 

125 volt convenience outlet built into molded ~~~ 
phenolic handle. Safe on-the job source for 
power tools. Levolier switch and 25 ft. 
16-3-SJ gray rubber cord. 

\ 


y 
t 
No. 5000 SR Lamp Guard 


With 15 amp., 125 volt convenience outlet 
in impact and heat and grease-resisting posi- 
tively insulating molded phenolic handle. 
No-Rol cage, Levolier switch and reflector. 
f 


No. 3006 Vaporproof Lamp Guard 

atertight, vaporproof and moistureproof 
for complete safety. Heat and impact resist- 
ing glass globe screws into a silicone rubber 
| gasket. Handle molded of macerated phenolic. 


fies 2 


iia danni isles 


engineered electrical products — 


SGILE 


precision needle roller bearings 


McGILL MANUFACTURING COMPANY, INC., ELECTRICAL DIV., 450 N. CAMPBELL ST., VALPARAISO, INDIANA 
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PRODUCTIVE MAINTENANCE 


based on Accurate 


MEGGER* 
TEST RECORDS 


...an integral part of 


1ON axsig 
A 
ae T atcono 


Throughout industry Megger Instruments 
have earned the distinction of being the 


electrical resistance measurements, They 


FE rE re eet _\iii] are the universally accepted instruments for 


ane 
a esis 
yysuLation Silom sine tsa 


Se fee YEH] preventive maintenance programs and the 
sestete regular maintenance of electrical equipment. 


Sg 
= se 


Periodic Tests with 
Megger® Testers 


By their periodic use, and from the records 
of their measurements of the insulation in 
all important equipment, trouble may be 
anticipated and avoided, and production 
stoppage and losses reduced. 


BIDDLE PRACTICAL TECHNICAL 
ASSISTANCE HELPS MAKE 
PRODUCTIVE MAINTENANCE 
POSSIBLE 


-/Over forty years of experience in the field 
of electrical testing is represented in the 
manuals, bulletins, and other technical 
literature published by the Biddle Company. 
tall These are some of the extras you get with 
ae sgaeunesszees your purchase of a Megger Instrument. 

bittacerseat Practical engineering assistance is always 
rate available without obligation. 


tone 
Guarvone REMIATANCE TEAS ® 
me 


wean AMA aaa 


rd 


Saannon STANCE 
aS 
viet 
t 


WANT PRACTICAL HELP? 


A collection of reference material designed 
tobe helpful in setting up and inter- 
preting a practical testing program may 
be had for the asking—request File 21 -ECM. 


68906 


JAMES G. BIDDLE CO. 


1316 ARCH STREET e PHILADELPHIA 7, PA. 


ELECTRICAL TESTING INSTRUMENTS © SPEED MEASURING INSTRUMENTS 
LABORATORY & SCIENTIFIC EQUIPMENT 
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ae — : =| Electrical Operations Everywhere | 


most widely accepted devices for making | 


Shop-made Dolly 
Carries 14 Wire Reels 


EQUIPMENT 


By dimensioning a wire-reel dolly 
intelligently, Stetson Electric Co. 
of Los Angeles can compactly carry 
six standard disposable spools be- 
tween angle framing designed to 
easily pass through a normal door- 
way. Or, where construction proj- 
ects do not have to consider lateral 
clearances of passageways, outrig- 
ger conduits can be inserted be- 
tween reels and across both ends of 
the dolly to support eight more 
(four on each side) reels. On large 
projects where branch wiring is 
extensive, this large-capacity wire- 
carrying rig is a labor- and time- 
saving device, providing journey- 
men with an ample supply of wire 
in a convenient package. 

As indicated, the basic frame- 
work of the dolly is formed from 
welded sections of lipped channels. 
Spindles, supporting reels between 
side framing members, are pre- 
vented from shifting laterally by 
capped sockets, while sockets and 
auxiliary brackets for longer over- 
hanging conduit spindles are bolted 
to the framework. Wheels are rub- 
ber-tired to prevent marring of 
floors or tiling in commercial areas, 
and front wheels are castored to 
permit easy rotation and movement 
direction. 

Electricians stand at the front 
end of the dolly on either side when 
they are feeding wire from the 
reels, and little slack is needed. 


ALLOWING SUFFICIENT CLEARANCE 
between wire reels on upper tier of dolly 
makes it possible to place auxiliary con- 
duit spindles in brackets provided for that 
purpose. When unusually large supply of 
wire is desirable for branch circuiting pur- 
poses, these auxiliary overhanging spin- 
dles can carry an additional four reels on 
either side of the rubber-tired rig. 
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COVER PHOTO: William F. Lorenz, W. D. Gale, Inc., Electrical Contrac- M. E. Tisdale, Westinghouse Sales Engineer; 
tors; and H. C. McDaniel, Branch Manager, WESCO, Detroit, examine Ralph E. Thomas; and William F. Lorenz 
new Westinghouse building-type switchboard which is used to protect and check two banks of single-phase, 4800-volt 
distribute power to upper floors of Buhl Building. Size and weight of Westinghouse dry-type transformers for op- 
equipment placed in this room had primary importance. Installation was erating audibility. (Three 100-kva units, and 
made without enlarging doorway shown. COVER INSET: Buhl Building, three 167-kva units with top connections 
Detroit, Mich., built in 1925, has long been one of the city’s preferred housing the low-voltage leads.) 

business locations. Electrical modernization, completed in 1958, assures 

the building’s continued “‘Class A”’ rating with adequate electrical facilities 

for many years to come. 


at : 
A ek ane 


Close-up of building-type switchboard shows AB De-ion® type William F. Lorenz, M. E. Tisdale and Ralph E. Thoma 
molded case feeder breakers. In background, Ralph E. Thomas; (who, in addition to being Building Manager, is a registere 
James E. Miller, Westinghouse Construction Sales Engineer; professional electrical engineer), discuss the electrical plans 
and William F. Lorenz are shown with three 100-kva DS-3 which resulted in maximum modernization of Buhl Building at 
dry-type transformers. jestinghouse dry-type transformers minimum cost and inconvenience. 

were specified because of their smaller size and lighter weight. 

(Structural load had to be considered, as this converted rooftop 

room was not originally designed for equipment.) 
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Buhl Building modernizes 
to Build Business Electrically 
for next 20 years’ growth 


Plans for the electrical modernization of the 
Buhl Building in Detroit began with an analysis 
of the present electrical needs of the building 
and its tenants and a careful estimate of its 
possible requirements for the next 20 years. 
The Building Manager, Ralph E. Thomas, 
worked closely with William F. Lorenz, Engi- 
neering Representative of the Electrical Con- 
tractor, W. D. Gale, Inc., Detroit, in pre- 
planning the electrical system. It was decided 
to double the capacity by retaining the existing 
system to supply power to the lower half of the 
building. A new source for power distribution 
would then be installed on the roof of the 
building to supply the upper floors. 
Westinghouse electrical equipment was speci- 
fied for the installation, since special considera- 
tions of size, weight and quietness had to be sat- 
isfied. Included in this equipment was a Westing- 


house building-type switchboard and Westing- 
house DS-3 dry-type transformers. These were 
moved to the roof by the building’s regular service 
elevator and installed in an existing room there. 
It was not necessary to enlarge any doorways 
or break through any walls. The minimum 
weight of the Westinghouse equipment per- 
mitted installation without structural rein- 
forcement. In addition, the dry-type trans- 
formers were proved to be completely noiseless 
and vibrationless. 

Important to both the contractor and the 
building management were the savings realized 


by this ease of installation. Final costs proved 
(continued) 


you CAN BE SURE...1F ITS 


Westinghouse 
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The primary oil circuit breaker 
arrangement shown will in- 
sure a power supply to build- 
ing tenants under any fault 
conditions. M. E. Tisdale, 
William F. Lorenz and James 
E. Miller are in front of oil 
circuit breaker relay panel. 


N Westinghouse Type FDP, completely safety protected combination switch 
ma Faas canclbaneds Be right. has replaced the older, unsafe, live-front panelboard 
shown at left. This new panel not only safely protects all fuses and bussing, but the 
quick-make and quick-break switches provide positive opening and closing of the 


circuits. 


William F. Lorenz points out to Ralph E. Thomas and H. C. McDaniel 
the key interlock in handle of one of three Type LCB air disconnect 
switches. With these switches, transfer can be made from primary 
lines to insure constant power supply to lighting and power trans- 
formers in new electrical equipment room. The Westinghouse DS-3 
single-phase dry-type transformers shown in rear each feed a section 
of the building-type switchboard. 


The new pump and Westing- 
house 50-hp Life-Line® mo- 
tor keep the water reservoirs 
automatically filled on the 
various floors of the build- 
ing. This new single pump- 
ing unit can perform more 
efficiently than the two 
pumps and 50-hp motors 
previously used. 


OO i ve 


William F. Lorenz of W. D. Gale, 
Inc., Electrical Contractors, 
holds degrees in both Civil and 
Electrical Engineering. His 
knowledge of currently available 
electrical equipment, and engi- 
neered preplanning, together with 
the skill of his firm’s personnel 
in actual installation procedures 
were major factors in the econom- 
ical and efficient electrical mod- 
ernization of Buhl Building. 


Buhl Building modernizes . 
to Build Business Electrically j 
for next 20 years’ growth (continued) 


less than those estimated by both the cor 
tractor and management. 

Westinghouse can help you in solving yo 
modernization or new construction problems 
... to Build Business Electrically. 5 

See the Westinghouse distribution outlet near 
est you or write Westinghouse Electric Corpor: 
tion, Box 868, Pittsburgh 30, Pennsylvania. 


\= 


OWNER: Buhl Land Co., Detroit, Mich. 


ELECTRICAL CONTRACTOR: 
W. D. Gale, Inc., (Members of Detroit Chapter, NECA 
Detroit, Mich. ‘ 


WESTINGHOUSE DISTRIBUTOR: 
Westinghouse Electric Supply Co., Detroit, Mich. 


you CAN BE SURE...1F ITS 
Westinghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-DESI ARNAZ wid 
CBS TV ALTERNATE FRIDAYS : 
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Niotor Shops 


COMPACT WALL RACK holds 230 jars for storing variety of small replacement 
parts and repair accessories; combines access ease with quick visual identification 


and comparison. 


Slide Clips 
Hold Parts Jars 


Good housekeeping practices lead 
to efficient shop operation. And 
efficiency means more production, 
more profit, lower costs and better 
customer service. That is particu- 
larly true in an electric motor re- 
pair shop where thousands of re- 
placement parts and accessories 


SLIDE CLIPS suspend parts jars in neat 
rows; facilitate quick removal and re- 
placement of containers; contribute to 
overall efficiency of repair shop operation. 
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must be stored in a readily identi- 
fiable and accessible manner. Unless 
this is done, valuable time and con- 
siderable frustration can be ex- 
pended searching for a specific part. 
And the smaller the item, the more 
elusive it can be when needed. 

Much of this can be, and has been, 
eliminated in many shops by using 
variations of the glass-jar storage 
method. Capped jars, with parts 
identification labels, rest on or are 
suspended from shelves and racks. 
Biggest advantage is quick visual 
identification and comparison of the 
old with the new. Substantial time 
has been saved at Whitney Electric 
Co., Toledo, Ohio, by using this sys- 
tem for a variety of small parts and 
repair accessories. 

Latest improvement at the Whit- 
ney shop is a “jar-board” with rows 
of slide-clip wall brackets to sus- 
pend the parts jars. Brackets are 
made of sections of 2-in.-wide alu- 
minum channel whose inner flanges 
engage a groove at the top of the 
3-in.-high glass jars. The 68-in. by 
44-in. board is made up of 20 stand- 
ard panels mounted to a large peg- 
board backing on a wall under an 
open stairway. Each panel has 12 
jars and clips (two rows of six 
each). To fit space limitations, one 
group of panels has 10 jars each. As 
installed, the board accommodates a 


total of 230 jars in 10 horizontal 
rows. The remainder of the peg- 
board to the right of the jars is 
devoted to a handy tool rack. 

Filling and emptying the jars is 
a quick and simple operation. The 
mechanic merely selects the proper 
jar, pulls it out of its clip to get the 
part, and replaces the jar by sliding 
it back into its clip. Jars rotate 
freely in the brackets so identifying 
labels can always be adjusted for 
quick visual scanning. Whitney 
mechanics keep an assortment of 
bushings, fittings, lugs, connectors, 
screws, bolts, nuts and similar small 
items in these jars. They like the 
speed with which they can get what 
they want when they want it. 


Simple Dumbwaiter 
Saves Shop Steps 


Streamlined equipment handling 
facilities contribute materially to 
the overall efficiency of the modern 
motor service shop. These run the 
gamut from hoists, mobile carts and 
conveyor lines to various types of 
elevators in multi-story shops. 
Prime goal is to supplement the ad- 
vantages of mechanized repair 
operations by minimizing the time 
required to move material from one 
place to another. Each improve- 
ment, large or small, adds to the 
service a shop can render its cus- 
tomers. 

Customers of Lenawee Electric 
Company, Adrian, Mich., see and 
are impressed by one of these labor- 
saving devices each time they bring 
and pick up a small motor repair 


ELECTRIC DUMBWAITER, riding angle- 
iron shaft, carries small motors between 
will-call counter and repair department 
in matter of seconds at Lenawee Electric 
Co. shop in Adrian, Mich. 


119 


—. ne 7~~% §) ASS, LE aoe F158 ee Pr 


these 
have 
a 
bearing 


on TOP OF SHAFT has 1%-ton electric hoist 


sling suspended from second floor ceiling. 

better Control cables go down to first floor 
counter. Hoist can be operated from either 
location. 


motor ; 


= job. It is a simple motor-operated 
re alrs dumbwaiter connecting the “will- 

p call’ counter on the main floor with 
the fractional horsepower motor re- 
pair department on the second floor. 
Incoming work is ticketed, placed 
in the dumbwaiter “basket” and 
hoisted to the room above. Com- 
pleted work is lowered in the same 
manner and placed on _ storage 
shelves to await pick-up. If a wait- 
ing customer’s order is not already 
They are Wagner Replacement Bearings, and they definitely have on the shelves, it can be located and 
a bearing on faster, better motor repair jobs. sent down in a matter of seconds. 
Four 1-in. angle-iron uprights, 
WAGNER BALL BEARINGS are the finest money can buy . . . exactly extending from ground floor level 
right for the motor in which they are used. Always replace worn or to the second-floor ceiling, form a 
damaged bearings with the same high-quality ball bearings used 14-in. by 18-in. open shaft for the 
as original motor components. dumbwaiter. Numerous 1-in. flat- 
iron brackets, welded to the outside 
of the angle-iron sections, maintain 
framework rigidity and configura- 


WAGNER SLEEVE BEARINGS are exact duplicates of the originals 
used in Wagner Motors. Finest quality, they are precision bored to 


size... fit right every time. They are steel-backed, 85% tin babbitt- tion. The uprights support little or 
lined. They won’t seize or grab, and they don’t corrode. no weight; act primarily as guide- 
rails for the dumbwaiter basket. 


SLEEVE BEARING REPLACEMENT IS EASY 
WITH THE WAGNER BEARING TOOL 


This time saver lets you drive out the worn sleeve 
bearing and install a new Wagner sleeve bearing in 
a single, easy operation. No pounding or reaming is 
necessary... you get perfect alignment every time. 


Wadsner Electric Corporation 


6413 PLYMOUTH AVENUE, ST. LOUIS 33, MO., U.S.A. 
OVER 850 AUTHORIZED SERVICE STATIONS OR PARTS DISTRIBUTORS 


~ 


SHEET-STEEL BASKET, suspended from 
hoist hook, rides inside shaft uprights; 


MOTORS e BEARINGS e STANDARD ROTORS @ BRUSHES @ CAPACITORS’ © COMMUTATORS has open side for loading and unloading 
' |. ease. Finished motors on second floor are 
WR60-1 ready to be loaded. 
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THE NEWS in 


UNDERFLOOR ELECTRIFICATION 
IS THE SAVING OFFERED 
BY CECO’S E/C JOIST SYSTEM 


Whenever desks are moved, electrical outlets can be installed 
anywhere along the E/C Joists to service the new positions. 
Electrical, telephone and signal wires are run down through the 
floor at the service fittings, through the top chord of the E/C 
Joist, into the header ducts and on to the service panel boxes. 


When a method of construction offers quality at a cost lower than 


any competing system, that’s a combination hard to beat. Add 
to that — practicality plus design that satisfies the future . . . then 
you can install with confidence. Such is Ceco’s E/C Joist system 
of underfloor electrification. Savings are realized because Ceco’s 
E/C Joists do two jobs: 1 — provide raceways for underfloor elec- 
trification; 2 — carry the floor load. Now any building ‘“‘can afford” 
underfloor electrification. So, send for the facts now. Mail the handy 
ee _- coupon today. Ceco Steel Products Corporation. Sales offices, 
FITTINGS — warehouses and fabricating plants in principal cities. General 
offices: 5601 West 26th Street, Chicago 50, Illinois. 


yp 


re 
() 


ae Ca. 


CIRCUITS TELEPHONE 


& SIGNAL 
STD, JOISTS 


CIRCUITS 
Pt 
Patent appled for E/C JOISTS Y/ 
d 


IN CONSTRUCTION PRODUCTS CECO ENGINEERING MAKES THE BIG DIF 
Steel Joists / Steelforms / Concrete Reinforcing / Curtainwalls, Windows, Screens, 
Cecoframe Buildings / Roofing Products / Metal Lath 


>, oa Ss ee 
“CONCRETE SLAB — 


a, 


CECO STEEL PRODUCTS CORPORATION 
5601 West 26th Street, Chicago 50, Illinois 


Please send me the following technical literature: 
( E/C Joist Manual #3011-A (CD Steel Joist Catalog 43001-P Joist Load Tables #3009 


name. 


position 


firm 


address. 


CS EY ee a. 
(CO If student, check here for special data. 


TOTAL MANUFACTURING FOR THE BUILDING 
INDUSTRY FROM RAW TO FINISHED PRODUCTS 
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Photo courtesy of Western Electric Co. 
Architects & Engineers: Lockwood Greene 


This is PRACTICAL 
MAINTENANCE... 


WITH Senitofe— POLES 


In less than 10 minutes, this man will have finished replac- 
ing a burn-out and cleaning a luminaire. It’s a fast, efficient, 
no sweat job. He is free from climbing hazards, and the 
lowered fixture is dead. In addition, his only “auxiliary” 
equipment is a detachable handline! 


The unique advantages of Thompson “Servisafe” Metal 
Poles assure year-round all-weather lighting maintenance 
at minimum cost. In fact, there is no easier, safer or more 
economical method of servicing pole-mounted luminaires. 


FOR DETAILS AND PRICES, WRITE 
FOR BULLETIN PWB-59. 


8314-TE 


THE THOMPSON ELECTRIC CO. 


P, O. BOX 873-D CLEVELAND 22, OHIO 


MOTORS SLIDE easily on or off dumb- 
waiter at first-floor will-call counter. 


Handles of hoist control cables are shown 
at right of basket. 


The sheet-steel basket has a 14- 
in. by 174-in. base welded to three 
18-in.-high sides. To facilitate load- 
ing and unloading, the open side of 
the basket faces the  will-call 
counter on the first floor and an 
aisle in front of a receiving table on 
the second floor. An inverted-V 
lifting handle suspends the basket 
from a hoist hook and is welded to 
opposite sides of the basket. Handle 
stock is of sufficient diameter to 
prevent buckling under weight. 

Power for the dumbwaiter is pro- 
vided by a 4-ton electric hoist sling- 
suspended from the second-floor 
ceiling. The unit is positioned so 
the hoist chain is centered in the 
rectangular shaft opening. Wire- 
rope extensions on the hoist-control 
cables drop down to the first floor. 
Suitable hand grips located on the 
right side of the basket permit per- 
sonnel on either floor to operate the 
unit. 


MANAGER of the Motor Shop division of 


Barker-Fowler Electric Co., Lansing, 
Mich., is Mason Green. Mr. Green is also 
the current president of the Great Lakes 
Chapter of NISA. 
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MOTOR 
CONTROL 
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WIDE 
UPEN 
Of 


ras 
Wiring 
and 
Inspection 


~NEW complete line o 


low voltage motor control 


ahead 


IZE! 


Wide-open accessibility and modern 
design assure fast and easy installation, 
modification, inspection and maintenance 
of this new line of Size 0 through 4 Allis- 
Chalmers control. For instance, large and 
clearly marked terminals, pressure con- 
nections for all wiring, wide and deep-cut 
screw slots, clearly visible contacts, easy 
coil replacement, readable rating plates, 
“out-front” overload relays. 


Flexibility 
This new line of control permits making 
many modifications in the field with ease. 
Minimum parts requirements facilitate 
delivery from local stock. 


Unsurpassed Mechanical and 
Electrical Life 


Millions of “life-test’’ operations attest to 
the functional quality in every detail — 
assure the ultimate in dependable perform- 
ance and sure protection for personnel, 
motors and machines. 


A complete line of low voltage control 
(Size 0 through 8) and high voltage con- 
trol in all NEMA enclosures, plus engi- 
neered control systems. Your A-C distrib- 
utor or representative will give you all 
the details. Or write Allis-Chalmers, Gen- 
eral Products Division, Milwaukee 1, Wis. 


ALLIS-CHALMERS 


A-5984 


‘the main characteristic of every Sorgel dry-type transformer is... : 


Still setting the industry’s pace for lowest sound 
levels . . . Sorgel’s New 1960 Line features addi- 
tional reductions in size and weight! 


A great many independent authorities agree that 
Sorgel Sound Rated Dry-Type Transformers have 
historically been the industry’s Quiet Quality line. 
Biggest human reason why: Men with a desire for 
excellence make Quiet Quality a crusade at Sorgel. 
Significant results: (1) The industry’s lowest sound 
level. (2) Unexcelled overload capacity. (3) Un- 
equalled operating efficiency. (4) Long range 
economy. Proof: Certified tests and case history 
engineering data, furnished upon request, substan- 


tiate Sorgel’s Quiet Quality performance. Customer 1500 Kva, 3-phase, 
benefits: Complete satisfaction and appreciation. 12,000 volt unit substation with a 
automatic i cooling Jel fe Joceme ae 
: capacity 33%, primary fused load break switc 
eee ee, crers hese proven allvautages secondary metering with main fused switch and semi-drawout 
@ Lower Copper Loss — Coils are liberally designed fusible feeder air circuit breakers. { 


for the most effective use of the latest develop- 
ments in insulating materials, have large air ducts 
for low hot spot temperature and are vacuum- 
impregnated to provide a co-ordinated insulation 
system. 


@ Lower Core Loss — Cores are designed with the 
industry’s lowest magnetic flux densities, result- 
ing in low core loss and the lowest sound level. 
Entire unit is secured within a substantial frame. 
Large units are mounted on vibration dampers to 
minimize vibration transmission to adjacent areas. 


Se ee ee ee ee ee 


® Quicker, Easier Installation—The enclosure is self- 
supporting and entrance can be made on sides, 
top, bottom, or back. Connecting is made easier 
by means of solderless connectors on terminal 
blocks in roomy connection compartments. Units 
up to 75 Kva single phase and 45 Kva 3 phase 
are furnished for interchangeable wall or floor 
mounting. 


The same quiet SORGEL transformers are also : is Kva ae tbe ear tether 
incorporated in substations. Procurable with any ssi 

type or make of switchgear, or from any electrical Frentsnanct,cangeved!,, shewine: wterier. 
manufacturer. Contact Sor gel today for the Double 
“Q” in dry-type transformers . . . Quiet Quality. 


tonplete ne for Every Purpoee up to 10, 000 Kva up to 15, 000 Volts, 
luding Special Transformers and at able Reactors 


SORGEL ELECTRIC COMPANY 


836 W. NATIONAL AVENUE e. MILWAUKEE 4, WISCONSIN” 
_ Sales engineers in principal cities. Consult the classified section of your telephone directory 0 omn cate with our factory. 
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FOR MORE INFORMATION ON 


NEW PRODUCTS 
CATALOGS, BULLETINS 
ADVERTISEMENTS 


USE THESE CARDS ® 


PRODUCT NEWS, PRODUCT BRIEFS: 
Use first line of boxes. Insert item numbers 
of products on which more information is 


desired. 


' CATALOGS, BULLETINS AND ENGINEER- 
ING DATA: 


Use second line of boxes. Insert item numbers 


of literature desired. 


ADVERTISEMENTS: 
Use third line of boxes. Insert page numbers 
of advertisements on which additional infor- 
mation is desired. Where more than one ad- 
vertisement appears on the page, include the 


manufacturer's initials, 


MPORTANT... 


@ PLEASE PRINT LEGIBLY 


@® USE BLACK OR DARK BLUE INK 


@® DO NOT USE PENCIL OR RUBBER STAMP 


Please send me without obligation further information about the following: 
Product News and Product Briefs, Item Number 1/60 
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Catalogs and Bulletins, Item Number 


fate i i 1b 


Advertisement on Page 
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Please send me without obligation further information about the following: 
Product News and Product Briefs, Item Number 1/60 
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Catalogs and Bulletins, Item Number 
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Advertisement on Page 


eG SS | A | | 


ELECTRICAL CONSTRUCTION AND MAINTENANCE — A McGraw-Hill Publication 
NOT GOOD AFTER MARCH 1, 1960 


Your Nameand address will be reproduced and sent 
to the appropriate manufacturers. Illegible or incom- 
plete addresses may result in your not receiving the 


information you desire. 


PLACE 3¢ 
STAMP 


= NEW PRODUCTS. 
; CATALOGS, BULLETINS 
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330 West 42nd St., 
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Transformers (1) 

A complete line of 400-cycle dry- 
type transformers, EP, EPT, DS-3 
and DT-3, from 500 kva, 600 volts 
and below, single and 3-phase, can 
be installed indoor or outdoor. Com- 
pound-filled construction of the 
EP and EPT transformers allows 
mounting in any position since core 
and coils are completely supported, 
and ventilating air ducts are not 
necessary. They are built in ac- 
cordance with the latest revisions 
of ASA, NEMA and AIEE stand- 
ards. 

Westinghouse Electric Corp. P. O. 
Box 2099, Pittsburgh, 30, Pa. 


Power Centers (2) 


Package Power Centers, a new 
line of indoor unit substations are 
designed to transform and control 
power at primary voltages of 5 or 
15 kv to secondary distribution volt- 
ages at the point of use. Each power 
center consists of a unit enclosure 
incorporating primary — switch, 
transformer, and secondary distri- 
bution sections. Overall dimensions 
of units are 78 in. high, 98 ins. long, 
and 42 in. deep. Primary: sections 
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Product News 


are available with 5 and 15 kv fused 
and non-fused load break switches, 
or with 5 and 7.2 ky fused and non- 
fused oil cutouts. Transformer sec- 
tions, suitable for operation on 5 
and 15 kv primary systems, are 
available in a wide range of sizes 
from 45 through 500 kva. They fea- 
ture a 3-phase, 60-cycle Class B dry- 
type transformer with four 23% 
full capacity taps. 

Federal Pacific Electric Co., 50 
Paris St., Newark 1, N. J. 


Adapters (3) 


A new series of bronze multiple 
cap terminal adapters for distribu- 
tion transformers. Designated V&H 
Series, they allow the use of two or 
more cable taps from each secon- 
dary terminal. Adapters will ac- 
commodate up to six cables and 
cover a copper conductor range of 
No. 8 solid to 1000 MCM. Stud sizes 
range from 2 in. to 1s: in. 

Anderson Electric Corp., 
mingham, Ala. 


Bir- 


(4) 


Draft Barrier Cabinets 


The new Chromalox draft bar- 
rier storage cabinets give storage 
space and*with electric baseboard 
mounted behind the cabinets pro- 
vide concealed perimeter heating. 
Cabinets and baseboards may be 
used as an independent room heater 
or with the Chromalox unit ven- 
tilator to eliminate downdrafts on 
long windows. If desired, base- 
board may be installed first and 
cabinets added later when needed. 
Cabinet space and top grille are per- 
forated to allow air circulation to 
baseboard heaters. Cabinets are 
available in 2-, 3- and 4-ft lengths, 
263 in. high, 184 in. deep and may 
be joined together for full wall cov- 
erage. Removable end panels are 
available. : 

Edwin L. Wiegand Company, 
7500 Thomas Blvd., re 8, 
Pai : 
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(5) 

A tamper-proof, vandal-proof ' 
lighting fixture for public buildings . 
and areas accommodates up to two — 
100-watt A lamps in a double 14- 
gauge steel housing. Steel mesh is 
welded to the outer housing to pro- 
tect Corning fresnel lens against 
vandalism. Theft is also prevented 
by spanner-head screws requiring a 
special screw driver for access to 
lamps. Other safety items include 
seating of lens in a shock-absorbing 
foam-rubber gasket, a fiber-glass 
insulation between fixture and ceil- 
ing, and safety chain to hold outer 
steel housing to inner housing to fa- 
cilitate relamping. All component 
parts are phosphate-coated for rust 
prevention. 

Delta Div., Light & Power Utili- 
ties Corp., 1035 Firestone Blvd., 
Memphis, Tenn. 


Lighting Fixture 


Guard System (6) 


A new automated guard system 
offers industrial plants protection 
against intrusion, theft, fire and 
damage. In addition the system pro- 
vides other policing duties such as 
surveillance and gate watching. 
And the system does this with a 
single human guard seated at a 
master control center from which 
he operates the electronic eyes and 
ears which are located throughout 
the plant. System protects for an 
entire industrial plant. The central 
console contains control switches, 
two-way intercom with outlying 
posts, alarm lights and signals and 
a 14-in. closed-circuit TV monitor 
picking up signals from surveil- 
lance cameras around the plant. 
Switches operate distant gates and 
control the fire and intrusion alarm 
systems. This system is adaptable 
to almost any set of protection re- 
quirements. 

Minneapolis-H oneywell Regulator 
Co., 2753 Fourth Ave., wag 
8, Minn. 
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--. and for 


NEARBY 
SERVICE... 


Black & Decker 


tools. Black & Decker 
maintains 50 factory service 
branches plus authorized serv- 
ice stations to give your B&D 
tools the attention mechanical 
products need periodically. 
Keep your B&D tools in top 
condition, on the job all the 
time. 

Only factory parts and fac- 
tory-approved methods are 
used. Fast service and reason- 
able cost, always. 


SWIFTY SERVICE says 
be sure to ask about: 


FREE TOOL INSPECTION 
no cost, 
no obligation. 


STANDARD BaD 
GUARANTEE after 
completion of all 
recommended 
repair work. 


You’ll find the loca- 
tion of the nearest 
B&D repair facility 


in the Yellow Pages under “‘Tools- 
Electric,” or write for address to: 
THE Biack & DECKER MFe. Co., 

Dept. 1201-S, Towson 4, Md. 


Quality Tool Service 
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Electric Heat (7) 


A new method of installing elec- 
tric heat in the concrete floor of hog 
farrowing and fattening pens, to 
prevent piglets from freezing in 
severe winter weather. Designated 
as Easy-Heat electric floor heater, 
it incorporates pre-spaced thermo- 
plastic insulated resistance wire 
which is anchored in place in gal- 
vanized steel mesh mats 6 ft long 
and 18 in. wide. A safe heat of 42 
watts per sq ft is dissipated on 230 
voltage. Preassembled units may 
be rolled into place. Heater mats 
may be placed end to end, side by 
side, or in any special layout pat- 
tern desired, as long as they do not 
overlap. 

Easy-Heat, Inc., Lakeville, Ind. 


Control System (8) 


Complete remote control for elec- 
tric heating systems designed for 
use with Markel baseboard Heet- 
aires or with Series H-270 heavy 


duty fan-forced Heetaires. This 
low voltage remote 2-heat, hi-lo, 
control system makes it possible to 
regulate the temperature of all 
rooms individually and remotely 
from a central control panel. With 
a flick of a switch on the central 
control panel, the heat in any area 
can be increased or decreased. A 
double-setting thermostat permits 
switching to “high” for immediate 
increased heat and “low” for de- 
creased heat. Unit air conditioners 
may be wired to the same power 


source as the heating units by use 
double throw — 
selector switch in the heated area. © 
As many as 56 separate units can 


of a single pole, 


be controlled from one remote con- — 


trol panel, 
Markel Electric Products, Inc., 
Buffalo, N. Y. 


Channel Bar (9) 


New all-purpose channel bar is 
especially suited for suspended ceil- 
ing construction for the simplified 
hanging of box units, fixtures and 
conduits. It is designed with a slot- 
ted opening that accommodates and 
permits easy positioning of the 
channel carriers, box fasteners, con- 
duit clamps, or a simple # in. sq nut 
and threaded rod. Available in two 
sizes and designed to be used sep- 
arately or one inside the other. Both 
channels have a continuous slot 
opening of .28 in. The larger size 
is .388 in. deep with an inside width 
of .576 in.; the smaller channel has 
a depth of .263 in. and an inside 
width of .451 in. The channels are 
also available as a double bar as- 
sembly, with the smaller channel in- 
side the larger. Channel bars are 
packaged in bundles of ten pieces 
of 10-ft lengths. 

Steel City Electric Company, 
Pittsburgh 33, Pa. 


ee : 


Luminaires (10) 

A new series of luminaires— 
Achromatic, Prismalite, Wafer and 
Envoy—designed for use in schools, 
offices, institutions and public build- 
ings. The Achromatic features con- 
trolled light refraction with the 


Achro-Lens, a crystal clear, one — 


piece, wrap-around shield of ex- 
truded, color-stabilized polystyrene 
or acrylic shielding with uniform 
inverted prismatic lens pattern. 
Units are available in 2-, 3-, 4-lamp 


models in 4- or 8-ft lengths, shallow, — 
surface or pendant mounted. Bul- — 


letin F is available. 
Keystone © Electric 
Philadelphia 34, Pa. 


Mfg. Co., 
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B&D 1%’’ MAGNETIC DRILL 
PRESS works high overhead 
upside down; enables main- 
tenance man to get into 
tight spots easily, rapidly. 


B&D 114 MAGNETIC DRILL 
PRESS works upright on 
huge Air Chuck drilling and 
tapping; ready for instant 
moving to next operation. 


Job hard-to-reach, hard-to-handle? 
Send for a B&D Magnetic Drill Press! 


TAKE ’EM ANYWHERE you need 
a drill press. Both are light 
weight, easily transported, 
simple to put to work; 
move to the next job. 


B&D CADDY CART is the per- 
fect way to transport your 
Magnetic Drill Press from 
jobtojob. Prevents damage 
to this peak precision tool. 


Save hours ... even days on every 
job... one use may pay for the tool! 


Whether your job is production, construction or main- 
tenance, a Black & Decker Magnetic Drill Press sticks 
like glue to the job, Lets you stand off and guide the 
bit from a distance. And it takes just finger-pressure to 
drill eyen a 114” hole with Black & Decker’s exclu- 
sive Hydra-power Feed. ; 


See one on your work, Two sizes to choose from: %” 
and 14”; both complete precision units—not attach- 
ments, Perfect for drilling, reaming, tapping in tool 
shops, steel fabricating, maintenance—anywhere you 
need a drill press but can’t take the work to the tool. 


| Black Decker: 


Distributors 
Everywhere Sell 


Quality Electric Tools . . . Power-built for top performance 


THE BLACK & DECKER MFG. CO. 

Dept. 1201, Towson 4, Maryland 

O Please arrange a demonstration of your 0 1%"; O %” 
Magnetic Drill Press 

O Send me additional information 

O Send me information on the tools checked below, 


=) 


O Hammers Drills 


Fuse Puller Panel (11) 


A new 100-amp _parallel-con- 
nected fuse puller panel with 12 
plug fuse branches and four branch 
pullers, one of which is sealable for 
use with separately metered equip- 
ment. Unit incorporates a 60-amp 
main puller for all plug fuse light- 
ing and appliance circuits, another 
60-amp: puller for the range, and 
two 30-amp branch pullers. One of 
the 30-amp pullouts is independent 
of the main bussing and located in 
a sealable compartment. This puller 
can be used to control a water 
heater or other separately metered 
appliance. Listed by UL, panel is 
rated 120/240 volts ac, single-phase, 
3-wire. Bulletin GEA-6286A is 
available. 

General Electric Co., Plainville, 
Conn. 


(12) 


New 1200 series recessed inte- 
grated ceiling fixtures are designed 
for use with spline tiles or exposed 
T-bars. Fixtures are approved for 
use with 15,000-lumen lamps and 
are approved for use with fibrous 
Lo-Density tiles. Ballasts are 
mounted exposed on top. Ceiling 
suspends from fixture by means of 
patented extrusions. 

United Lighting and Ceiling Co., 
2828 Ford St., Oakland, Calif. 


Ceiling Fixtures 


Floodlights (13) 


A new line of “rear-lamped” 
floodlights for sports and indus- 
trial applications are designed to 
meet NEMA specification FL6-210, 
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Group B, Types 1, 2, 3, 4 and 5. 
Reflectors are spun aluminum, fin- 
ished in Anodal process. Rear sec- 
tion is attached to front reflector 
by three spring latches. Thermal 
shock and impact resistant lens in 
aluminum lens ring is removable. 
Each unit is equipped with shielded 
condensate drain, aiming devices, 
built-on service wrench, etc., and is 
weather-proofed with Silicone gas- 
keting at all critical points. Bulle- 
tin No. 1097 is available. 

Steber Manufacturing 
Broadview, Ill. 


Cox 


Vertical Motors (14) 


New high speed synchronous ver- 
tical motors in a wide range of en- 
closures are now offered in 150 hp 
and up, frames 584 and larger. 
Rotors are designed to resist tor- 
sional and centrifugal stresses. 
Couplings designed to protect the 
motor and the pump under specific 
conditions are available. Several 
methods of excitation can be pro- 
vided, including direct-connected 
exciters, motor generator sets and 
excitation for the plant de power 
supply. 

Ideal Electric and Manufacturing 
Co., Mansfield 28, Ohio 


Covers (15) 
A new series of explosion-proof 
and dust-tight “GUB” series 


threaded Unilet covers are available 
in surface and dome types. Surface 
type is suited for small connection 
terminals or plain junctions. Dome 
type covers should be applied when 
large, oversized connection blocks 
or heavy wires are to be used. In- 
side diameter of both series range 
from 575 in. up to 11% in. Depth 
range of dome type cover is from 
6 to 17 in. Covers are approved for 
Class 1, Group D, and Class 2, 
Group EF and G, and Class 3. 
Appleton Electric Company, 1701 
W. Wellington Ave., Chicago 18, Ill. 
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(16) 


Fuse-Breaker Unit 


A new 600-volt 200,000-amp co- 
ordinated fuse-breaker unit known 
as “Fusematic.”’ An integral unit 
combining components of conven- 
tional low-voltage power circuit 


breakers and current-limiting 
fuses, it is rated up to 1600-amp 
continuous and 200,000 amp inter- 
rupting capacity. 
plication is for service entrance and 
feeder protection where high fault 
current exists. It measures 24 in. 
wide and 223 in. high. Fusematic 
is available with either manual or 
electrical operation, has a frame 
size of 1600-amp and a range of coil 
ratings from 200 to 1600 amps. Can 
be supplied in either a fixed or 
draw-out mounting, with or without 
enclosures. Units stack four high 
in a 90 in. high enclosure. 

Federal Pacific Electric Co., 50 
Paris St., Newark 1, N. J. 


(17) 


Wiring Devices 

A complete new line of 5-wire 
“Hubbellock” devices designed for 
4-wire applications requiring addi- 
tional equipment ground. Rated 30 
amps, 600 volts ac and 20 amps, 250 
volts de, units include a male and 
female receptacle with metal hous- 
ing, and an armored cap and body. 
All units are constructed for heavy 
duty applications involving high 
cycle tools and other portable equip- 
ment. 

Harvey Hubbell, Inc., Bridgeport, 
‘Conn. ri 
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the tape of the experienced electrician 


VERY splice you make must be final, permanent and safe. 
SurKnot Piastic TAPE is engineered for dependable 
adhesive quality and proper stretch to insure a neat, tight 
wrap that molds to any irregular shape and stays down. 


And Slipknot’s patented, exclusive cutter, packed free 
with every 66-foot roll, solves the handling problem — 
swiftly, handily, easily. No waste...no distortion... no 
effort. 

Next time, specify SLIPKNOT PLASTIC so ee 


0 s RECOGNIZED 
ELECTRICAL TAPE from your distributor. DISTRIBUTORS 


PLYMOUTH RUBBER COMPANY, INC. 


QUALITY SINCE 1896 CANTON, MASSACHUSETTS 
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PROBLEM: 


Protection from high-voltage failures 
due to cable overload. 


SOLUTION: 


Build up a dependable power system for today and tomorrow—with 
high-voltage Anaconda Butyl (AB)—insulated Durasheath Cable. 


Shutdowns caused by power failures usually entail significant losses; loss of labor 
during repair time . . . and in some cases, loss of goods in production. This is not 
to mention cost of repairs, both in labor and in cable. Many such power failures 
are the result of overloaded circuits—obsolete cables unable to handle the in- 
creased loads of today’s stepped-up production, or the anticipated needs of 
tomorrow. 

Is your plant’s high-voltage electric power system limiting you? Make a care- 
ful check of it to find out. Then, if out-of-date or inadequate wiring is a problem, 
see your Anaconda distributor or the Man from Anaconda—about high-voltage 
butyl-insulated Anaconda Durasheath.* 

High-voltage Anaconda Durasheath (5 kv and up) has been designed to give 
long life, dependable service. It is insulated with Anaconda Butyl (AB )—resis- 
tant to ozone, moisture, heat. Its tough neoprene jacket resists weather, soil con- 
ditions, abrasion and mechanical injury. 

You can run Anaconda Durasheath from underground to overhead, and into 
ducts in one continuous run—without splicing. It is light, flexible, easy to handle, 
economically installed. For further information about Anaconda Durasheath 
write: Anaconda Wire & Cable Company, 25 Broadway, New York 4, N. Y. 


*Trademark 59261 


Durasheath has Anaconda Butyl (AB) rubber insulation for 


¢ extra high resistance against ozone * exceptional moisture resistance 
* 22% more current-carrying capacity than 70 centigrade insulation 


SEE THE MAN FROM 


ANACONDA 


FOR BUTYL-INSULATED DURASHEATH 
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FOR OVER 38 YEARS 


"Perfection Is Not An Accident” 


HAS BEEN OUR CREED 


HERE’S PROOF: 


This EAGLE switch taken off the 
assembly lines has withstood 


28,000 MAKES AND BREAKS 
Equivalent to 30 years of normal service 


on a full tungsten load of 10 Amps, and 
it is still in good operating condition. 


Careful attention to all manufactur- 
ing details and assembly is essential to 
switch perfection. This is an inherent 
EAGLE 
EAGLE switches are scientifically 


quality of the factory. 


constructed and carefully made. NO. 


963 
DOUBLE WIPE 
CONTACTS 
10-A-125V. “T"" 
5A-250V 
BROWN & 


SPECIFICATION GRADE IVORY 


LISTED BY UNDERWRITERS’ LABORATORIES 


YOU ELIMINATE CALLBACKS 


WHEN YOU SPECIFY EAGLE 


AND . . . FOR THE PERFECT 


U GROUND 
RECEPTACLE 


827 


SPECIFICATION GRADE 
Listed by Underwriters’ Laboratories 


ELIMINATE CALLBACKS 
SPECIFY EAGLE 


NO. SSS < See these—and other EAGLE Approved 
827 SS Wiring Devices—at the: 
ESS > NATIONAL ELECTRICAL INDUSTRIES SHOW 
EAGLE BOOTHS 305-307 
NEW YORK COLISEUM 
MARCH 6-7-8-9 


15A-125V 
BROWN & 
IVORY 
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Recessed Unit (18) 


New F-1565 series, a recessed 
luminaire, Lo-Brite, concave Con- 
trolens for 12-in. tile construction 
features a mechanical innovation 
—PAL, positive automatic latching. 
Unit features a die-case, corrosion- 
resistant cast zinc door and trim 
designed to fit into a 12-in. ceiling 
opening in a tile or plaster ceiling. 
Two mounting rails are furnished. 

Holophane Company, Inc., 342 
Madison Ave., New York 17, N. Y. 


Light Control (19) 


A new automatic post light con- 
trol, called Mind-O-Light, turns 
post lights on at dusk, off at dawn. 
Unit can be used on any new or 
existing standard 3-in. post and 
standard base outdoor light. It is 
available in black or aluminum 
finish, with or without convenience 
outlet. Rating is 5 amps. Unit is 
installed for over-control by wall 
switch in the home. Brochure 124 
is available. 

Virden Lighting, Division of 
John C. Virden Co., 5209 Euclid 
Ave., Cleveland 3, Ohio 


(20) 


A complete line of 4-way expand- 
ing anchors as well as a line of 
gray- iron cone anchors. The EEA 
expanding earth anchor features 4 
extra-long V-Way blades which are 


Anchors 


heavily flanged. Anchor base incor- 
porates specially designed indenta- 
tions to assure proper guiding and 
nesting of V-Way blades when ex- 
panded. Anchors are available in 
eight different sq-in sizes and in two 
different base sizes—8 and 10 ins. 
CEA type cone anchor line is cast 
from gray iron and has its own 
cast-in nut retainer. Anchor is 
available in the 8-, 10-, 12-, 16-, 19- 
and 26-in. dia. and is also specially 
coated with a special asphalt com- 
- pound for corrosive soil conditions. 

Penn-Union Electric Corp., 315 
State St., Erie, Pa. 


Open Cutouts oy (21) 


A new line of 100-amp open cut- 
outs, designated Type LMO, have 
voltage ratings of 7.8, 15, and 27- 
kv and feature high interrupting 
ratings of 20000, 16000, and 6000 
amps, respectively. They afford 
fault-current protection to distri- 
bution systems with voltages of 
7200 volts delta through 14400/ 
24960 volts grounded wye. Inter- 
changeable fuseholders accept any 
EEI-NEMA standard button-type 
fuse link. LMO aluminum parallel- 
groove terminal connectors accom- 
modate conductor sizes through 4/0 
ACSR and can be adjusted for 
either horizontal or vertical wire 
entrance. 

Line Material Industries, Mc- 
Graw-Edison Co., Milwaukee 1, 
Wis. 


Pump Motors (22) 


A new line of dripproof close 
coupled pump motors in new NEMA 
rerated frame sizes, from 4 hp at 
900 rpm through 75 hp at 1800 rpm 
—frames 182 through 405 U. Ex- 
plosion-proof and totally enclosed 
fan-cooled from 4 hp, 900 rpm 
thre ugh 30 hp. Frames 182 through 
326 U. Stator windings are im- 
pregnated with moisture-resisting, 
thermosetting insulating varnish. 
They can be furnished either 2- or 
8-phase. 

Lima Electric Motor Co., Inc., 
Lima, Ohio 


RIZSIB No. 2-S Spiral Reamer 
Ve’’ to 2’’ Capacity. . . Self-Feeding for Least Effort 


No. 2 
Ve’’ to 2’” Capacity : chee 


No. 3 
¥e’’ to 3’” Capacity 


Dee 
0 SL 


No Thinned or Flared Walls 


Take your ice Bp of or ““LonGrip’’— you can’t beat 
these RII Reamers. For hand reaming, you prob- 
ably prefer the effor Hess self- feeding Spiral; for power use, 
the ‘“LonGrip”’ five: Be reamers. Heat-treated cutting 
edges offer extra-long sevice . . . will not dig in and thin or 
flare walls. All RIL Ratchet Reamers come equipped 


with handle. . | 


Y 
Vii 


cre 


Your Supply House has them. 
For smoother, faster reaming 
order yours today! 


The Ridge Tool Company, Eiyria. Ohio, U.S.A, 
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A 


cHpMPION 


SOMETIMES IT’S CHEAPER 
TO LEAVE LIGHTS BURNING 
THAN TO TURN THEM OFF 


The life of fluorescent lamps is af- 
fected, of course, by the number of 
times they’re started. Assuming you 
had 10,000 40-watt preheat lamps in 
a room, by leaving them burning dur- 
ing a 15-minute lunch period, instead 
of turning them off, you’d save about 
$150 in a work year. 


THERE ARE 7/ oirrereNt 
SHADES OF “WHITE” IN 
FLUORESCENT LAMPS 


All seven basic ‘‘white’’ colors are needed to satisfy 
the color demands of a wide variety of commercial 
and industrial lighting. users. The ‘‘cool’’ colors: 
Daylight, Cool White and DeLuxe Cool White are good 
for color matching. The ‘‘warm”’ colors: Warm White, 
DeLuxe Warm White and Soft White approximate the 
color of incandescent lamps and accentuate the 
reds. Plain ‘‘White’’ offers the best efficiency and is 
used where no particular color ‘‘atmosphere’’ is 
needed, 


3,000 DIFFERENT TYPES OF 
LAMPS ALL PRODUCED IN 1 
PLANT under 1 STANDARD 
OF QUALITY CONTROL 


Champion has continuously produced top quality lamps since 
1900. All research, development, manufacturing and test fa- 
cilities are concentrated in one modern plant... all dedicated 
to provide you with light at lowest cost. 


CHAMPION LAMP WORKS, Lynn, Massachusetts 
CHAMPION INCANDESCENT-FLUORESCENT « YOUR BEST BUY IN LAMPS 
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Switchgear Housing (23) 


The new Aluma-Clad housing de- 
sign for metal-clad switchgear per- 
mits an increased flow of air 
through filters in bottom and out 
the top of housing. This feature is 
a result of the open-labyrinth cross- 
section of the panels which snap to- 
gether to form walls, floor and roof. 
Major sections are joined by alumi- 
num alloy bolts with closed-cell neo- 
prene gasketing between adjacent 
panel sections. Directed air flow 
within the switchgear housing 
keeps internal heat at a minimum. 
Removable floor panel extrusions 
permit access to the area beneath 
the switchgear housing. Aluma- 
Clad outdoor housings can be fur- 
nished only with Allis-Chalmers 
line of high voltage switchgear. 

Allis-Chalmers Manufacturing 
Co., Milwaukee 1, Wis. 


Relay (24) 


A new pneumatic relay is now 
available for applications where two 
separate timers would normally be 
used for on-delay and off-delay op- 
eration. Two timing heads operate 
from a common magnet assembly to 
provide time delay after energiza- 
tion and time delay after de-ener- 
gization. Each timing head has 
a single-pole double-throw snap 
switch with an adjustable timing 
range of .2 seconds to 1 minute. 
Mounting dimensions are the same 
as the Type DO relays and Types 
A and H timers. Bulletin 9050-10 
is available. 

Square D Company, 4041 North 
Richards St., Milwaukee 12, Wis. 


Flood and Spot Lights (25) 


New Circle-D 1050 Series of flood 
and spot lights is designed to ac- 
commodate sealed beam lamps such 
as R-52, R-57 and R-40 long neck 
types. Constructed of heavy cast 
aluminum alloy, double cushion 
lamp support protects against shock 
and vibration. Base support is a 


floating spring mounted mogul 
socket; globe is supported by a heat 
and cold proof resilient ring gasket, 
Lights are furnished in two models, 
high bay and standard, with fric- 
tion clutch, swivel arm for pole or 
trough mounting. 

Natale Machine and Tool Co., 
Carlstadt, N. J. 


Potentiometers (26) 


Oil-tight potentiometers have 
been added to this line of pushbut- 
tons, indicating lights and selector 
switches. Ready-to-mount, units 
are available in three models—a 
single element, 2-watt; a dual ele- 
ment, 2-watt; and a single element, 
25-watt. They can be base or one- 
hole mounted. The operating knob 
on device, indicator ring and sub- 
panel operators are independently 
adjustable. 

Cutler-Hammer Inc., 228 N. 12th 
St., Milwaukee, Wis. 


Outdoor Floodlights (27) 


Weatherproof decorative flood- 
lights are designed for outdoor use, 
and are available in three bullet 
shapes with a wide range of colors 
and finishes. These fixtures have a 
high temperature silicone-rubber 
weatherseal to protect the lamp in 
any position, and take up to a 300- 
watt medium-base lamp. Fixtures 
feature vented ribs designed to pro- 
vide cooler cleaner operation, and 
longer lamp life. 

Stonco Electric Products Co., 333 
Monroe Ave., Kenilworth, N. J. 


HOW GOOD IS... 
LY ® 
AN IMITATION Aniptrap*? 


[E> 


600 Volts 
or less 


VS IMITATIONS 


Amp-traps are our products. We originated and developed them. We alone 
manufacture them. They are so good that others are now imitating them. 
This is flattering because it indicates Amp-trap is superior. But, don’t be 


confused by imitations. 2 
Antptrap” 


VS SUBSTITUTES 


“Just like Amp-trap.” “As good as Amp-trap.” “Works like Amp-trap.” 
“Better than Amp-trap.” These are the deceptive phrases that imitators 
must use. Without them they can neither explain nor sell their substitutes. 


NOTHING TAKES THE PLACE OF 


Aniptrap’ 


Whenever you need Amp-trap, you want Amp-trap — not an imitation or 
a substitute. Amp-trap is a very special current limiting device with high 
interrupting capacity. Regardless of claims, imitations aren’t enough. More 
than 27 patents prove it. Nothing takes the place of Amp-trap! For your 
own protection specify Amp-trap. Then — make sure you get it. 


Ayipinip"— Lote At The Sealtch 
THE CHASE-SHAWMUT co. 


374 MERRIMAC STREET + NEWBURYPORT, MASSACHUSETTS 


Subsidiary of |-T-E CIRCUIT BREAKER CO., 


“Fs GB @& &. 
Q 


AAytpirap* Tri-onicy oe C-Q-T  TRIOWET” one O/T rome 
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Grassold - Johnson, 


lot easier with the Silverslick inside Anish. You 
can feel the difference. That's the way Ray Konkol 


described ELECTRUNITE's "INSIDE-KNURLING” and ex- 


PULLING A PAIR of #8's and a #10 over tight bends 
clusive Silverslick finish. 


is a 


from ore to finished product. ELECTRUNITE E.M.T. was 
used in the construction of the new Y.M.C.A., Building, 
Racine, Wisconsin. Architects: 

Associates, Racine, Wisconsin. Electrical Contractor. 
Dave Speaker Company, Kenosha, Wisconsin. 


est quality flat-rolled, open-hearth steel, controlled 
by Republic through every step of manufacturing 


REPUBLIC ELECTRUNITE’ E.M.T. is produced from high- 


COSTS LESS INSTALLED with 
REPUBLIC ELECTR 


2 | ( Al 
4 lon 


—U 


“Zingo: She’s done’, is the way Ray Konkol de- 
scribes the use of Republic “INCH-MARKED” 
ELECTRUNITE E.M.T. He’s the on-the-job fore- 
man of Dave Speaker Company, electrical con- 
tractors, Kenosha, Wisconsin. 

“Pulling a pair of #8’s and a #10 over tight bends 
is a lot easier with the Silverslick inside finish. 
You can feel the difference’, Ray added. Electrical 
contractors everywhere like the easy wire pulling 
qualities of ELECTRUNITE’s “INSIDE-KNURLING” 
with exclusive Silverslick finish. 


In referring to ELECTRUNITE’s full-length 
““GUIDE-LINE”’, Ray said: ‘“‘The centerline on 
ELECTRUNITE makes it a lot easier when you have 
several double offsets. Without the centerline as a 
/ guide, bends can get out of line and wind up several 
ELECTRUNITE’S tightly adhering galvanized coating protects against corro- inches from where they're wanted.” 
ae won't peel, chip, or flake off during bending. Resists Salvanie action. Buy and try the economies of Republic 

illions of feet have been successfully used in slab concrete installations over 3 
the past twenty-five years. Still in service, ready for more service tomorrow. ELECTRUNITE E.M.T. on your next job. These 
same ease of installation advantages can be yours. 
To learn more about Republic ELECTRUNITE 
E.M.T., call your Republic representative. Or, 
write direct. 


REPUBLIC STEEL 
Wolds Wet, Kenge 
of Sttiuclard, Stiols aud Stole Prodltels 


REPUBLIC STEEL CORPORATION 

STEEL AND TUBES DIVISION 

DEPT. C-8826 

212 EAST 131st STREET » CLEVELAND 8, OHIO 


I want to know more about the installation advantages of 
Republic ELECTRUNITE E.M.T. 


IN REFERRING TO ELECTRUNITE’s “INCH-MARKED”® AND "GUIDE-LINED"® 
_ features, Ray Konkol commented: “We needed a 14-inch right angle bend 
so that there would be enough stubbing after the concrete pour. "INCH-MARKS"” 
make it easy. Just check off 14 inches and subtract the bender allowance. Put 


the bender on the mark and zingo, she’s done.” Wane eee 


Birm: = 2 ee ee Se eee 


Address 


Cys ee 700e. State 
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... discriminating buyers choose 


SORELC TA LLY QUALIFILtED REPRESENTATIVES UW PRINCIPAL cities 
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FEEDRAIL 


Crane & Hoist Electrification Systems 


1. ELectricaAL Sarety—Heavy gauge steel housing encloses copper bus 
bars, track-supported trolleys with positive polarization and uniform 
contact pressure, and every other provision making an electrical sys- 
tem safe and fool-proof is incorporated. 


2. PERSONNEL SAFETY—Metal enclosure protects plant and maintenance 
personnel. No dangerous bar conductors and accident-causing broken 
wires, trailing or strung cables. 


3. DEPENDABILITY — Rugged, precise construction, pays dividends in 
power continuity and maintenance—keeps cranes and hoists rolling! 


4. ApaptaBitity—Prefabricated runs may be of any length, straight or 
curved, with turntables, slide or tongue switches. Readily adaptable to 
suit changed conditions, every part re-usable. 


5. Compactness—Single metal housing occupies less than half the space 
of open conductors or sheathed bars. Looks neat, too! 


6. Easy MAINTENANCE—Replacement of parts is negligible. Any part 
can be replaced without interfering with the rest of the installation. 


7. Lire-Time Use—Never becomes obsolete! Assures power for the life 
of the crane or hoist. Outlasts other types of electrification. 


8. Low INSTALLATION Cost—Nothing left to do on the job site but to con- 
nect units together—fast—because everything has been engineered to 
fit installation requirements. No special tools! 


INFORMATION FOR You: Bulletins are available on Feedrail 60 Ampere 
Systems (90 Ampere Intermittent Service); 100 Ampere Systems 
(150 Ampere Intermittent Service) ; and Heavy Duty Systems of 225, 
375 and 500 Amperes. Seé your local Electrical Distributor or write 
FEEDRAIL, Department C-1. 


FEEDRAIL CORPORATION 


Subsidiary of Russell & Stoll Compony, Inc. 
125 BARCLAY STREET © NEW YORK 7,N.Y. 


Recessed Fixtures (28) 


All-glass, frameless, recessed fix- 
tures, called “Glass-Lite,” are 
suspended from recessed box and 
project 24 in. from ceiling. They are 
designed to accommodate 60- and 
100-watt lamps, will accept both un- 
wired or pre-wired recessed boxes. 
They are ideal for outdoor use. 

Markstone Mfg. Co., 1581 Kings- 
bury St., Chicago 22, Ill. 


Circuit Breaker (29) 


A new low impedance, high shock 
circuit breaker, ALB-1C, is avail- 
able in ratings 5 to 75 amps and 
features inverse time delay action 
for use in electronic applications. It 
has a thermal bi-metal and inde- 
pendent magnetic trip element and 
is available with or without an 
auxiliary switch. Interrupting ca- 
pacity is: 5-amp breaker—1500 
amps, 125 volts ac and dc; 800 
amps, 300 volts ac and 10—75-amp 
breakers—1500 amps, 125 volts ac 
and dc, 2500 amps, 300 volts ac. 

General Electric Company, Cir- 
cuit Protective Devices Dept., 
Plainville, Conn. 


HF Bus Duct (30) 


Bus duct to distribute high-fre- 
quency power with minimum volt- 
age drop and with little change in 
phase relationship is available. 
Maximum voltage drop at 400 cycles 
per second is 1.28 volts per 100 ft, 
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and duct will operate with high effi- 
ciency at frequencies up to 1000 
cycles per second. Individual con- 
ductors in the four-channel rigid 
aluminum housing are continually 
transposed and rotated while hous- 
ing grounds stray radio frequen- 
cies. Four openings are provided in 
each 10-ft section of duct to take off 


‘ power through standard “EH” 


frame circuit breaker plug-in units. 
Westinghouse Electric Corp., Box 
2099, Pittsburgh 30, Pa. 


Contactors (31) 


A new line of Type “CRA-MH” 
mechanically held contactors are 
supplied in NEMA Sizes 0 through 
5, with 2, 3 or 4 poles. They are 
electrically operated switches that 
are closed by the momentary ener- 
gization of a coil, and then held in 
the closed position by a mechanical 
latch. To provide convenient re- 
mote-control operation, these con- 
tactors are equipped with a second 
coil. When this is momentarily en- 
ergized by a pushbutton, float or 
pressure switch, or other suitable 
pilot device, the mechanical latch 
is released, letting contacts open 
through the action of gravity as- 
sisted by compression spring ac- 
tion. 

Arrow-Hart & Hegeman Electric 
Company, Hartford, Conn. 


Wall Plates (32) 


Sectional wall plates make it sim- 
ple to arrange any desired combina- 
tion of switches, outlets or wiring 
devices. They are made of plastic 
in brown or ivory and are self- 
aligning with a lug and slot ar- 
rangement which locks the sections 
securely. The end and center sec- 
tions come in nine styles. 

Pass and Seymour, Inc., Syracuse 
ONY. 
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CUTTING 
THREADING 
REAMING 


UP TO 2” PIPE 


OR CONDUIT 
ALSO BOLTS 


a | But, that’s not alt 
f— ( IT’S RUGGED AND 
BUILT TO LAST! 


' LOOK... 
| Sy r si si _@ Easy To Transport—Only 180 Pounds 
yy 4 10 Inches Of Carriage Travel 


Improved Chuck—No Projecting Jaws 
You Can Work Within 1” Of Face 
Chip Problem Virtually Eliminated 
Coolant Is Directed Automatically On 
4 1 Work With Easy Flip Of Spout 
f Transmission Is Sealed Self-Contained 
f " Unit. Easily Accessible. Accurately 
. 3 Cut Helical Gears, Ball Bearing 
y : Throughout 
p { : Spindle Bearings Factory Lubricated 
| j J Motor—Ample Power, Easily Accessible 
| | dl Full Visibility To Work 
; { 1 Easy To Read Thread Gauge 


Write for literature, or... 


‘ y \ | YOUR FRIENDLY DEALER or SUPPLIER 


‘PIPE THREADERS @ PIPE WRENCHES e PIPE MACHINES 


TOLEDO PIPE THREADING MACHINE CO. TOLEDO 4, OHIO 
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TYPICAL OF 


TRANSFORMERS 


Preheat core 


and coils; submerge in 
] varnish; drain ond bake 
until the varnish is 
fully cured. 


Cool unit; submerge 
in varnish; bake until 
completely cured. 


Two impregnations with polymerizing varnish, 
baked twice for utmost protection 


What makes a good transformer? For one thing—polymerizing varnish 
applied the Hevi-Duty way. It’s another reason why Hevi-Duty trans- 
formers—single and three-phase up to 3000 KVA—have long service 
life and provide extra protection during periodic overload conditions. 


At Hevi-Duty it’s standard practice to specially treat the core and 
coil with a moisture and corrosion resistant polymerizing varnish. It’s 
also standard practice to perform two separate baking operations. 
This assures complete and permanent impregnation so that there are 
no solvents given off after installation. Nor does the varnish soften 
under heat. Polymerization cross-links the varnish constituents, chang- 
ing the soluble, penetrating resins into an infusible, insoluble mass of 
extreme bonding strength that cannot soften or run at extreme tem- 
peratures. The bonded molecules produce a compound that is dry 
throughout the most compact of coils, eliminating all soft or sticky 
spots. The resultant transformer is highly resistant to corrosion and im- 
pervious to attack from chemical fumes, alkalis, acids, salt water and oil. 


Polymerizing varnish also has excellent dielectric properties and 
helps reduce the sound level by bonding the laminations and com- 
ponents together. 


Long drying and baking cycles and the use of polymerizing varnish 
are standard features on Hevi-Duty transformers. You can be sure 
of obtaining these features by specifying Hevi-Duty transformers or by 
writing the following into your specifications: ‘“Double Impregnate 
Coils and Core with Polymerizing Varnish; Bake until Varnish is 
Completely Cured.” 


For more information 
on Hevi-Duty Dry 

Type Transformer 
design features, write for 
Bulletins 100 and 200. | su 


_ . A DIVISION OF BASIC PRODUCTS CORPORATION 


‘ HEVI-DUTY ELECTRIC COMPANY, MILWAUKEE 1, WISCONSIN 
Industrial Furnaces and Ovens, Electric and Fuel * Laboratory Furnaces » Dry Type Transformers * Constant Current Regulators 


Relay (34) 


A new directionally-controlled 
timing relay, type CRN-1, is for 
reverse-power, 3-phase applications. 
It is rated 120 volts line-to-line, 
5 amps. Main contacts can close 30 
amps at 250 volts de and carry this 
current for sufficient time to trip a 
circuit breaker. Features include 
high sensitivity of 0.02 amp, 120 
volts at maximum torque, adjusta- 
ble timing range from 2.0 to 40 sec- 
onds, small-size Flexitest case, and 
low burden. Relay is self-contained. 

Westinghouse Electric Corp., 
P. O. Box 2099, Pittsburgh 30, Pa. 


Adapter Plate (35) 


Adapter plates are now available 
for mounting ‘“Mark-Time,” 70,000 
series, panel mounted time switches 
in 4-in. octagon switch boxes. The 
plate converts existing toggle 
switch operation to time switch op- 
eration for control of tumbling ma- 
chines, plating equipment, food 
mixers, fan, etc. Literature is avail- 
able. 

M. H. Rhodes, Inc., 30 Bartholo- 
mew Ave., Hartford 6, Conn. 


Mercury Luminaire (36) 


Integrally ballasted mercury lu- 
minaires, designated Line 2A2, are 
designed for high level lighting of 
streets, highways, and parking 
areas. They are equipped with an 
adjustable mogul socket, a one-piece 
heat-resistant glass refractor, and a 
120/240, 277, or 240/480-volt con- 
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stant wattage or reactor ballast. A 
series ballast is also available. The 
luminaires are furnished for use 
with or without a photoelectric con- 
tro] and accommodate clear or color- 
improved, mercury lamps rated 
through 400 watts. The adjustable 
slip fitter compensates for pole rake 
for either 14-in. or 2-in. pipe. 
Line Material Industries, Mc- 
Graw-Edison Co., Milwaukee 1, Wis. 


Explosion-Proof Union (37) 


New small style explosion-proof 
union for use in installing rigid 
conduit and fittings in hazardous 
areas. They are available in only 
the 4 in. size and listed by UL for 
Class 1, Groups A, B, C and D and 
for Class 2, Group E, F and G. 

Appleton Electric Co., 1701 Wel- 
lington Ave., Chicago 13, Ill. 


Batteries (38) 


A new line of stationary batteries 
for use where batteries are used as 
standby emergency power. Avail- 
able in 50 to 1140-amp hour capaci- 
ties, the calcium batteries are 
designed for full float service. 
Plastrite jar permits increased bat- 
tery room capacity and reduces 
storage rack requirements. Acid- 
proof seal eliminates corrosion and 
wet’ covers. Terminal posts have a 
high ratio of contact of posts to con- 
nector. All posts have bolt holes in 
both directions that permit assem- 
bling cells end to end or side to side. 

Gould-National Batteries, Inc., 
Trenton 7, N. J. 


THREE WAYS BETTER THAN ANY 
OTHER EXPANSION BOLT... 


WE)-1 


RATES FIRST FOR: 


e quality and strength 
‘, e ease of installation 
& e economy 


FASTENS ALL TYPES OF FIXTURES 
IN MASONRY, STONE, CONCRETE, 
PLASTIC, STEEL AND OTHER 
NON-FRANGIBLE MATERIALS. 


The time-proved WEJ-IT expansion 
bolt gives you all you’ve ever wanted 
in an anchoring device. Strength up 
to 4 times greater than any other 
fastener. Ease of installation that re- 
duces labor time up to 90%. Economy; 
complete unit costs less than any 
other make. Eliminates bothersome 
marking operations. Simply drill 
through the base of the fixture or 
machine to be installed making the 
hole the same diameter size as the 
WEJ-IT; insert the bolt and wrench- 
tighten; WEJ-IT expands to provide 
a perfect, lasting anchor. Available 
in sizes ranging from 14” O.D. x 134" 
long to 34” O.D. x 12” long. Write 
today for complete details and name 
of nearest supplier. 


DISTRIBUTOR INQUIRIES INVITED 


WE 


EXPANSION BOLT 
A PRODUCT OF he hae KINGSTON, N. Y. 


U. S. Patents and Patents Pending _ td ’ 
Foreign Patents and Patents Pending in All Principal Countries 


In Canada: W. R. Watkins Co., Ltd., Toronto, Canada 
United Kingdom Licensee: T. J. Brooks (Autos) Ltd., Leicester, England 
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NEW 
Jat Line Cylinder 


eliminates snaking 
%,” and %" conduit! 


The new Jet Line Cylinder makes short 
work of wiring 12” and %” conduit . . 
saves up to 70% of wire-pulling costs... 
can pay for itself on one or two jobs! 


Now you can lay a line through one. . 

ten... even fifty conduits in minutes, re- 
gardless of lengths, bends, or loose obs- 
tructions! Place a line package in the con- 
duit; secure the free end of the line. Butt 
the Cylinder seal-off assembly to the end 
of the conduit and activate the valve... 
pressure, from the expansion of a harmless 
gas, travels the lightweight line package 
through the conduit in a split second! The 


*Pat. Pending 
on Entire Method 
and Apparatus 


strong nylon line, laid by the package, is 
used to draw polyethylene rope, then wire, 
through the conduit in minutes! 


The Jet Line Cylinder is safe, no inflam- 
mable substances or explosives are used, 
and nylon line and polyethylene rope are 
non-conductors. 


Kit contains: Cylinder, valve, pressure 
regulator, valve operating mechanism, and 
full pressure attachment with variable 
head. Cylinder refillable; spare cylinders 
available. Order a Jet Line Cylinder Kit 
now... forget fish tape forever! 


OWN THE COMPLETE JET LINE SYSTEM * 


Jet Line Cylinder for 2" and 34’ Conduit * Jet Line Gun for Conduit 1” or larger 


Be prepared for all conduit wiring jobs, carry the 
complete Jet Line System . 
SAFE, QUICK, SURE, the Jet Line System, in- 
vented by experienced electricians, has been thor- 
oughly job tested. Compare its speed and simplicity 
with long hours spent in snaking... count the time 
you save in dollars! 


. . Cylinder and Gun. 


For complete information and prices. 


write your distributor or 


at Line Gun Company 


Rae iss 615 FUGATE AVENUE, CHARLOTTE 5, N. C. 


Drum Switch (39) 


A drum switch for control of 
single-speed electric motors up to 
2 hp has been introduced. Visible 
contacts, positive spring-action 
handle and large, front-accessible, 
screw-type terminals are some of 
the features. Operation of spring- 
action handle causes contacts to 
open or close, providing starting, 
stopping or reversing of a motor. 
Two conduit openings at bottom of 
enclosure permit separate openings 
for incoming and outgoing leads. 
Overall dimensions, including han- 
dle, are: 48 in. high, 2% in. wide, 
48 in. deep. 

General Electric Company, Sche- 
nectady 5, N. Y. 


* 
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(40) 


A new Stab-Lok load center that 
extends this line of enclosures and 
breakers into commercial and in- 
dustrial applications. A double bus 
design increases circuit capacity. 
By having four rows of breaker 
plug-in slots, the new Stab-Lok load 
center permits 100-amp breakers to 
be mounted opposite each other. 
Space for 28 to 42 circuits is al- 
lowed in load centers, which are 
available both in single and 3-phase. 
By the proper combination of 
panels and Stab-Lok 1, 2, and 3-pole 
breakers, power panel applications 
up to 400-amp mains, 240 volts, and 
branches of 100-amp can be met. 
Modular construction permits on- 
the-spot assembly. 

Federal. Pacific Electric Co., 50 
Paris St., Newark 1, N. J. 


Load Center 


Floodlight (41) 


New heavy-duty Bell Holder is 
vaportight and for use in all loca- 
tions exposed to weather elements, 
corrosive fumes, non-explosive va- 
pors and gases or non-combus- 
tionable dusts. Features include 
“shield” design, pre-aiming quad- 
rant permitting on-the-ground fo- 
cusing, and a variety of job-tailored 
accessory fittings for pole-top, mid- 
pole, wall or cross-arm mounting. 
Aluminum line includes Bell Hold- 
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ers for medium and mogul base re- 
flector lamps up to 500 watts as well 
as lightweight portables. Bulletin 
B-901 is available. 

Stonco Electric Products Com- 
pany, Kenilworth, N. J. 


Time Switch (42) 


A new momentary contact time 
switch developed for the direct con- 
trol of mechanically-held contactors 
and low-voltage lighting systems. 
Unit operates on a new time switch 
principle of providing a 3 to 5 
second “‘pulse” for On or Off switch- 
ing. On-off times are set by placing 
trippers at the precise times (on 
the dial) the switching is desired. 
Switching is single-pole double- 
throw. Dials and types of schedules 
are 24-hour dial; astronomic dial; 
and skip-a-day. Units also have a 
manual on-off switch. The MC is 
also available with Reserve Power. 
Bulletin No. 257P is available. 

Tork Time Controls, Inc., Mount 
Vernon, N. Y. 


Portable Heaters (43) 


Heavy-duty portable electric heat- 
ers have a number of improvements 
in the new HDP 240-volt series, and 
replace the MHF series. A new 
hydraulic type thermostat is pro- 
vided, and will automatically main- 
tain any temperature desired. For 
finger tip control, the control knob 
is located on top of the heater. Other 
_ features in the new line include a 
balanced fan with a metal baffle that 
draws cool air in through the rear 
of the heater, and a positive pres- 
sure-type tip over switch. All 
models are thermostatically con- 
trolled, and are equipped with a 3- 
wire cord. Heaters operate on 240 
volts, with wattages of 3,000, 4,000, 
and 4,800. 

Thermador Electrical Mfg. Co., 
5119 District Blvd., Los Angeles 22, 
Calif. 


RAW L 
SABER TOOMEL 


DRILL-N-ANCHOR 


for fastening any kind of fixture to any kind of masonry 


e hardened so teeth keep their edge, drill a full hole fast 
¢ toughened so teeth won’t snap off, even in hardest concrete 


DRILLS FAST...HOLDS TIGHT... 


e Drills its own hole in the hardest concrete, 
develops highest holding power. 


+ GUTS COSTS ALL-AROUNG e Tapered holding ridges around body make 

© The sachor is the drill,..no separate the Saber-Tooth bite harder, grip tighter. 
Orifis- to handle or sharper... no e Expander slots assure complete, even expan- 
probism of inatching sizes sion when anchor is driven home—teeth un- 

* “Core unit’ design saves. drilling dercut hole deep in the masonry. 
tine and labor. e All-steel construction resists shock, vibra- 
, tion, fire, rust. 
on e Snap-off joint is strong enough to hold dur- 
FO Sman lot Flush ing drilling, yet breaks clean after the anchor 
type is in place. 


Hand Flush Type be THE RAWLPLUG COMPANY, INC. 
212 Petersville Road New Rochelle, N.Y. 


y Pa) re Please rush my Saber-Tooth sample and complete facts. 
5 aod Hanger Type | 


BIC csaceotnceast Satesetsntoresas suplesanveresphunasiavkeancosebissaeanercaiie 
Tie Wire Type Bi 
: g AGAPOSS!, ctccussicvicaschvsvercshevecvertcertwesnerenchtivasvunvetacdnente gird 
Try ‘the Saber-Tooth fér yourself, at 
ee 
anchoring jéb , Send the coupon {07 g R7 
ore eee “ES © Bees Ff 
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among men who know portable cord! 


Yes, more electrical contractors and maintenance 
men specify Royal than any other portable cord in its 
class! Why? The reason is simple, but important to 
men with jobs that depend on the quality, safety and 
durability of the flexible cord they use: every foot of 
ROYAL cord and cable meets the high-performance 
standards you need on the job. 


Your wholesaler stocks a complete range of Royal 
types and sizes — rubber, neoprene and plastic 
jacketed cords, power cables, thermostat cable, 
lamp and fixture wires, machine tool wires, and 
heavy-duty “POWR-KORD” extensions. All made 
right, priced right, packaged right — quick 

and easy to use! 


Next time you order cords, specify ROYAL... 
preferred by electrical men everywhere! 


ROYAL ELECTRIC CORPORATION 
: PAWTUCKET, RHODE ISLAND 


Cel 
fevsctme/ fe ioe. 
Z Li 
+ + + an assoctate of Hb, 


Royal Electric Company (Quebec) Ltd, 
Pointe-Claire, Quebec 


Wiring Device (44) 


Switches and outlets with built-in 
automatic wire stripper and Pres- 
sure-Lock terminals. The proced- 
ure for stripping any AWG No. 12 
or No. 14 wire is to insert wire into 
stripper opening to depth of mount- 
ing screw which is held captive in 
device. A simple pull and insulation 
is stripped clean to the exact length 
required for the patented G-E Pres- 
sure-Lock terminals. 

General Electric Company, Wir- 
ing Device Department, Providence 
he itl 


Rocker Switch (45) 


A new series of rocker-actuated 
20-amp switches for the control of 
a variety of industrial and con- 
sumer products. Switches feature 
heavy duty construction. Basic 
switches are available with flush 
or offset 2-hole mounting. Varied 
colored serrated actuators may be 
plain or marked to fit application. 
Ratings are 20-amp, 125-volt ac, 
13 hp; 10-amp, 250-volt ac, 2 hp. 
UL approved. 

McGill Manufacturing Co., Inc., 
Valparaiso, Ind. 


Case for Switches (46) 


A new raintight case, designed to 


protect outdoor time switch instal- 
lations from weather elements. 
Measurements are 64 in. wide, 98 
in. high and 38x in. deep. Side 
hinged door is rubber-gasketed. A 
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hasp is also provided for sealing or 
padlocking. Five knockouts, one in 
back and each side and two on bot- 
tom allow access to terminal block. 
Four mounting holes included. Case 
is available for all Intermatic “T” 
Series time switches. It is approved 
by UL. 

International Register Co., 2624 
. W. Washington Blvd., Chicago 12, 

Til. 


Range Hood 


(47) 


A no-duct range hood that elimi- 
nates smoke, grease and odors. The 
4-speed fan in the new “Triple- 
Aire” hood pulls the grease-laden 
air into a large aluminum mesh 
filter directly above the range. 
After being freed of grease, the air 
passes through the special “Micro- 
Flo” filter which removes smoke, 
and then through an activated char- 
coal filter which eliminates odors. 
It extends 21 in. from wall to com- 
pletely cover front burners. It is 
available in 30-, 36- and 42-in. 
widths in satin anodized aluminum, 
copper anodized aluminum, copper 
enamel, antique copper enamel and 
stainless steel. It may be attached 
to cabinets or a wall shelf. Wiring 
can be plug-in or concealed. 

NuTone, Incorporated, Madison 
and Red Bank Roads, Cincinnati 
27, Ohio 


(48) 


Cutting action of a new power 
hand saw is provided by a special 
reciprocating blade mounted on a 
rigid backing. Blade cuts on both 
forward and return strokes. Entire 
length of blade is usable to give 8- 
in. maximum cutting capacity. Con- 
struction features include anti-fric- 
tion ball and needle bearings,’ heli- 
cal gears, specially designed heavy 
duty ac/de motor, die cast housing 
and double pole switch that breaks 
both lines. It weighs approximately 
8 lbs. 

Wells Manufacturing Corp., 250 
Service Road, Three Rivers, Mich. 


Saw 
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The AMPROBE Jr. gives you so much 
more...not just a run-of-the-mill 
voltage tester but a precision-made 
instrument that measures voltage 
and current instantly and accu- 
rately without shutting down 
equipment. All this with one 
rugged and inexpensive pocket-size 
tool! And now...FOR THE 
FIRST TIME...at the request of 
utilities, industrial plants and other 
large-scale users of AMPROBES, 
the AMPROBE Jr. has gone 
SAFETY YELLOW to conform 
with standard safety practices. 


PICK THE AMPROBE YOU NEED! 
There’s an Amprobe for every job, 
every budget: from 10 amps and 
250 volts to 1200 amps and 600 volts 
AC; from $19.85 to $67.50. And 
with the Amprobe RS-3, you get a 
volt-amp-ohmmeter all in one 
pocket-sized, snap-around precision 
instrument. Every Amprobe comes 
with test leads; most with top grain 
cowhide leather case at no extra 
cost. See the complete Amprobe 
line at your jobber’s today. 


settle for an 
ordinary 
voltage tester? 


The ordinary 
Ask yourself these questions | AMPROBE | voltage 
Junior tester 


Does it measure current 
as well as voltage? 3 
Does it give you full 
visibility on a graduated YES NO 


reading scale? 


Does it fit conveniently 
in your pocket? 


YES YES 


Does it measure within 
3% accuracy? 


Does it come in a full : 
line of models to mee? NO 
different problems? 


Does it protect you 
against shorts and shocks? 


Does it balance loads, i 
locate grounds, determine YES NO 
motor overloads, check : 
rating of circuit breakers? 


Amprobe Jr. 


Snap-around volt-amp tester 


$1985 


PYRAMID INSTRUMENT CORP., Lynbrook, New York 
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EXCLUSIVE WEATHER 
LIFEGUARD" ARC TUBES 


YOUR BEST BUY 


IN MERCURY LAMPS! 


By any standard of comparison, new Westinghouse “Lifeguard” 


mercury lamps are the most economical choice for industrial, street, 
and parking lot lighting. The exclusive Westinghouse “Lifeguard” 

arc tubes in these lamps save you money by maintaining high 
initial light output longer. And, they make possible lower-cost 

new lighting installations. 


In addition to getting more light per dollar, you save on labor and 
maintenance costs, too, with less frequent lamp changing. And 
“Lifeguard” lamps are made with famous Westinghouse “Weather 
Duty” bulb construction for resistance to thermal shock, moisture 
and all industrial fumes. New Westinghouse “Weather Duty” lamps 
with “Lifeguard” arc tubes are interchangeable with other types of 
the same wattage. Make the change today. Contact your authorized 


Westinghouse lamp agent or nearest Westinghouse sales office. 
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DUTY” LAMPS WITH 
MAKE WESTINGHOUSE 


New design electrodes 
with specially-compounded 
and locked-in emission 
material virtually 
eliminate light-robbing 

arc tube blackening. 


“Lifeguard” arc tube improves 
lumen maintenance...85 percent 
of initial light output after 

10,000 hours. 


First with ‘‘Weather Duty” lamps... 
fume-proof and moisture-proof, 
shock-resistant glass. 


Permanent-grip silicone cement 
holds bases tight for the life of the 
lamp. Remains strong at high 
temperatures. No strain on glass. 


you CAN BE SURE...IF 7 Westinghouse 


Westinghouse Lamp Division - Bloomfield, N. J. 
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from wrapping 
sewer and water 
lines in Alaska 


and 
de-icing of concrete slabs 


to pipe tracing 


Perform 
efficiently 
and economically 


Nelex Heater Units are literally the heaters of a thousand 
uses. Since Nelson introduced Nelex Heater Units in 1954, 
the only limit to their use has been the user’s imagination. 
They have been used to solve countless industrial heating 
problems. If electricity is available and heat is required, these 
versatile units can be used. 

Most Nelex Heaters are used at present in these two broad 
categories: 


1, Installed on piping to maintain the temperature of 
process fluids and to prevent liquids in the pipes 
from freezing. 


2. Installed in concrete structures or slabs for the pure 
pose of de-icing and/or snow removal. 


Write for Bulletin 1603. This 
brochure gives you complete 
information and performance 
characteristics of Nelex Heater 
Units, 


At Nelson .... quality comes first! 


NELSON ZZ4cZeez MANUFACTURING CO. 


TULSA, OKLAHOMA 


Product Briefs 


(49) The Allen-Stevens Conduit 
Fitting Corp., Woodside, N. Y., has 
announced the availability of a 
new line of EMT set screw fittings. 


(50) Development of a new low- 
temperature curing silicone im- 
pregnating varnish which develops 
outstanding electrical properties 
at 150°C, has been announced by 
General Electric Company’s Sili- 
cone Products Department, Water- 
ford, N. Y.... (51) Matched plugs 
and receptacles to make it con- 
venient for service crews to take 
power from street lighting or other 
fixtures, yet prevent tapping by 
unauthorized persons, have been 
developed by J. B. Nottingham & 
Co., Inc., New York, N. Y. 


(52) The Peerless Electric Di- 
vision, H. K. Porter, Inc., Warren, 
Ohio, has introduced an all-new 
stainless steel canned pump motor 
for handling nuclear contami- 
nated, highly corrosive or highly 
volatile liquids. ... (53) Westing- 
house Electric Corp., Pittsburgh, 
Pa., has developed a new insula- 
tion that can be painted or sprayed 
on electrical equipment subject to 
high-voltage discharges that cause 
rapid breakdown of conventional 
insulating materials. 


... (54) A new series of non- 
relaxing hot line clamps is now 
being offered by Anderson Elec- 
tric Corp., Birmingham, Ala. 


(55) A newly developed and im- 
proved version of No. 30 high volt- 
age splicing tape is being manu- 
factured by Bishop Manufacturing 
Co., Cedar Grove, N. J... . (56) 
Tele-Norm Corporation, New York, 
N. Y., has introduced a miniature 
pushbutton telephone intercom 
system for small factories, busi- 
ness firms, stores and institutions. 


(57) A ‘new extra heavy-duty 
saber saw, the H 76, has been in- 
troduced by Stanley Electric Tools, 
division of the Stanley Works, New 
Britain, Conn. ... (58) A new line 
of electric heating thermostats has 
been developed by Penn Controls, 
Inc., Goshen, Ind. 


(59) Permacel, New Brunswick, 
N. J., has announced the avail- 
ability of PSR-2800 triangular 
guide line tape for insulating of 
form wound motor coils. ... (60) 
A new electrical tape, called 
“Scotch” branch No, X-1099, has 
been announced by Minnesota 
Mining and Manufacturing Co., 
900 Bush Ave., St. Paul 6, Minn. 


150 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JANUARY, 1960 


Catalogs & 
Bulletins 


(61) TRANSFORMERS. Bulletin GEA- 
6070D gives detailed information 
on new distribution transformer in- 
cluding cutaway drawings, oscillo- 
grams, and load-life curves. General 
Electric Co. 


(62) TERMINAL BoxkEs for multi- 
junction thermocouples. Bulletin 
describes cast iron and sheet steel 
boxes for protection against oil, 
dust, dirt, humidity and other con- 
taminants. Thermo Electric Co. 


(63) TRANSFORMERS. Bulletin GEA- 
6126B, 24 pages, covers construc- 
tion features and operation of line 
of self-protected distribution trans- 
formers rated 100 kva and below. 
General Electric Co. 


(64) CABLES. 44-page catalog cov- 
ering Compresto aerial cables, serv- 
ice drop and secondary cable, and 
weather-resistant line wire. South- 
ern Electrical Co. 


(65) STATION ARRESTERS. Bulletin 
GEA-6794A, 12 pages, describes 
new Thyrite Magnevalve arresters 
for high and extra-high voltage ap- 
plications. General Electric Co. 


(66) OIL-FILLED CUTOUTS. Bulletin 
GEA-6825, 28 pages, covers line of 
cutouts rated 5.2 kv, 100, 200, 300 
amps, and 7.8 kv, 100 amps, for 
fusing and switching operations. 
General Electric Co. 


(67) METER SOCKETS. 4-page prod- 
uct data bulletin No. 140 describes 
and illustrates new UL-approved 
raintight sockets with fixed or in- 
terchangeable hubs. General Switch 
Co. 


(68) AC TEST SETS. Bulletin GEA- 
6839, 4 pages, covers console-type 
high-voltage test sets for dielectric 
testing of insulation, oil, and appa- 
ratus up to 50 kv. General Electric 
Co, 


(69) FLOODLIGHTING. Cast alumi- 
num outdoor floodlights are de- 
scribed in 8-page Catalog S, includ- 
ing illustrations, specifications and 
dimensional drawings. Stonco Elec- 
tric Products Co. 


(70) FREQUENCY METERS. Frahm 
meters in miniature, switchboard 
and portable types in various 
ranges between 10 and 1700 cps 
with guaranteed permanent accu- 
racies of plus or minus 0.1% are 
covered in Bulletin 32-6. James G. 
Biddle Co. 
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A HANDBOOK OF QUICK AND READY REFERENCE WITH OVER 
600 WIRING DEVICES USED BY ELECTRICAL CONTRACTORS. 


This Leviton ABridged Catalog (ABC) lists Leviton items most in 
demand for power and lighting use in residential, commercial 
and industrial wiring! 

e You'll find the description and rating for each item plus the List Price and standard packaging! 


© You'll find all component and mating parts grouped together by rating, by type, by grade, for 
easy selection of the device that will best meet the specification! 


e You'll find a comprehensive numerical index that is complete, simple, neat, easy to use! 


@ In short, you'll find this—one of the most valuable time-saving tools ever put together for the 
Electrical Contractor. It was designed with you in mind, so that items are easy to find...easy to 
compare...easy as ABC to order...all in one step! 


PROFIT NOW BY CALLING YOUR LEVITON DISTRIBUTOR FOR YOUR COPY OF THE LEVITON 
CONTRACTORS ‘‘ABC”. IT’S YOURS FOR THE ASKING! 


Or write 
LEwiTON, 


LEVITON MANUFACTURING COMPANY ° BROOKLYN 22, N. Y. 
Chicago ¢ Los Angeles ® Leviton (Canada) Limited, Montreal 
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YOUR SHIRT 


Ald 
how to 
lose it! 


We have a care- 
fully considered 
little write - up 
which is a guar- 
anteed method 
( Mr. 


Contractor) to 


for you 


lose your shirt! 


Perhaps you 

would like to 
have a copy of it... it’s free. Also 
available is a sure-fire method to 
keep your shirt on -- and make 
@ profit, too. Take your choice -- 
or get both-- just fill in the 
coupon below. 


7 
, HENDERSON-HAZEL CORP. Dept. A-601! 
‘ 13601 EUCLID AVENUE © CLEVELAND 12, OHIO ; 


Gentlemen: Please send me 


[J "YOUR SHIRT and how to lose it!” 
(J Details about "National Price Service” 


LJ Both 


' 
‘ 
t 
' 
' 
' 
' 
1 
1 
t 
t 
’ 
’ 
' 
« Name 
' 
‘ 
‘ 
‘ 
' 
' 
‘ 
' 
1 
‘ 
' 
' 
' 


Title 


RsOmipOnya sees cc ee hg sa eS ie A 


PA 95 ee ae ea 


National 
Price Service 


HENDERSON-HAZEL 
CORP. 


93601 EUCLID AVENUE + CLEVELAND 12, OHIO 


‘ serew shields. 


(71) Fuse Cutouts. Bulletin GEA- 
6208B, 12 pages, gives information 
on enclosed fuse cutouts rated 5.2 
kv and 7.8 kv, 50 and 100 amps. 
General Electric Co. 


(72) CONTROL TRANSFORMER Bulle- 
tin 14-BL01 contains quick-refer- 
ence chart showing percent of rated 
load and percent secondary voltage 
drop for control transformers used 
for intermittent or duty-cycle ap- 
plications. Acme Electric Corp. 


(73) TRAFFIC CONTROLLERS for iso- 
lated intersections. Bulletin 2720 
lists and describes new series of 
electronic units with information 
on traffic signals which may be used 
with them. Crouse-Hinds Co. 


(74) SOLDERLESS CONNECTORS and 
terminal blocks. 8-page Catalog 85, 
prepared especially for electrical 
contractors and maintenance men, 
features connectors for wire splic- 
ing and terminating plus one-piece 
terminal blocks. Buchanan Electri- 
cal Products Corp. 


(75) THERMAL ELEMENTS—his- 
tory, theory and application. °29- 
page booklet describes origin and 
operation of snap-acting disc-type 
thermal elements for actuating 
thermostats, circuit breakers, and 
motor overload protectors. Metals & 
Controls. 


(76) LIGHTING FIXTURES. Wall- 
mounted fluorescent and incandes- 
cent Reflectolites for exterior and 
interior use in commercial, institu- 
tional and public buildings. 16-page 
Folio R-60. Gruber Bros. Inc. 


(77) CriRcuItT BREAKERS. Bulletin 
GEA-6759, 2 pages, gives complete 
information on new low-impedance 
breaker rated 5 through 75 amps. 
General Electric Co. 


(78) SOLENOID VALVES. Catalog de- 
scribes complete line for control of 
water, oil, steam, air, gas and chem- 
icals. Magnatrol Valve Co. 


(79) Busway. Form XL-1 gives 
specifications of new XL Bustribu- 
tion duct in sizes to 1000 amps, 50,- 
000 rms short-circuit rating. Bull- 
Dog Electric Products Div., I-T-E 
Circuit Breaker Co. 


(80) Screw ANcHoRS. 4-page 
folder also covers toggle bolts, ex- 
pansion anchors, masonry drills and 
: Holub Industries 
ne. 


(81) Post Licuts for residential 
use. 8-page booklet includes descrip- 
tion of Nite Guard photoelectric 
cell for automatic control. Progress 
Mfg. Co. Inc. 


(82) Licut ConTROL. 4-page folder 
describes new dimmer for control 
of a 200-watt incandescent load or 
five 40-watt RS fluorescent lamps. 
Superior Electric Co. 


(83) Powrr CABLES for use in un- 
derground mining, strip mining and 
pits and quarries; heavy portable 
cables for heavy equipment. Book- 
let WC-8099. General Electric Co. 


(84) ELECTRIC HEATERS. Commer- 
cial grade heavy-duty baseboard 
units for schools, motels, churches, 
offices, apartments, etc., are de- 
scribed in Bulletin F 50100. Edwin 
L. Wiegand Co. 


(85) FLUORESCENT LIGHTING, wall 
and utility. 8-page booklet intro- 
duces Reflect-A-Line and Prismalux 
bath brackets, outlines specifica- 
tions for Lyteline and Sightron 
units. Lightolier Inc. 


(86) SYNCHRONOUS Morors. Bul- 
letin $8459, 12 pages, describes line 
of instant starting, stopping and 
reversing Slo-Syn motors for re- 
mote control systems, numerical 
control systems, and automatic ma- 
chines and apparatus. Superior 
Electric Co. 


(87) UNIT SUBSTATIONS applicable 
for both walk-in or standard re- 
quirements in ratings from 6900 
through 69,000 volts incoming, and 
from 2400 through 13,800 volts out- 
going are covered in 4-page Bulletin 
S-2701-IA. I-T-E Circuit Breaker 
Co. 


New Books & 
Pamphlets 


Analysis of 1959 Revision of Na- 
tional Electrical Code, by Howard 
Michener, 50 cents. National Elec- 
tric Manufacturers Assn., 155 East 
A4Ath St., New York 17, N. Y. 

An editorial treatment discuss- 
ing the Code changes to assist 
users in comparing the 1956 and 
1959 editions. 


Lefax Pocket Size Technical Data 
Books, $1.25 each. Lefax Pub- 
lishers, Philadelphia 7, Pa. 
These handy books cover every 
field of engineering and are of con- 
stant use to engineers, technical 
men, shopmen, teachers and stu- 
dents. Partial list of loose-leaf 
books includes power transmission 
machinery, ac motors and genera- 
tors, electrical transmissions, elec- . 
tricians data, ac and dc electricity, 
illumination, transformers, relays 
and meters, and general mathe- 
matics. Free catalog is available. 
(Continued on page 182) 


152 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JANUARY, 1960 


CHANNEL MASTER 


ALUMINUM 
EMT 
lightens 


brightens 
never shows its age! 


Nothing can take the place of 
feather-weight ALUMINUM 


CHANNEL MASTER conp. 
' synderoelers aberaotes Je 
INSPECTED. 

ELECTRICAL METALLIC TUBING 


8 


% Aluminum stays good-looking... mirror bright, mirror 
smooth...inside and out... won’t ever show its age. 
dlpea eet raluranun cheetne oost erahin: % Channel Master aluminum EMT is extruded and 
ping, storage, and handling, % the weight of drawn, not welded: has no seams or “beads”. 
ee leon bascaa inten seracning ye Hard-drawn, highly polished, seamless raceway facil- 
itates fishing and wire-pulling. 
} yr Can never rust. Unaffected by water, humidity, and 
The swing industrial atmospheres. 
Standard inside and outside diameters. Uses standard 
is to ALUMINUM * EMT fittings | 
x Speeds up the job. Cuts and bends up to 40% faster. 
. for faster, better looking instal- Use on any standard bender. 


tions ... at lower cost. Available 


pm your regular distributor. CHANNEL MASTER CORP. 


ELLENVILLE, NEW YORK 
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‘ 


Naugatuck KRALASTIC 


Rubber-Resin 


Installation of KRALASTIC pipe manufactured by 


Plastic Pipe Division, Triangle Conduit & Cable Co., Inc 


Whole sections are easily prefabricated 


and carried to site. 


Solvent welding speeds and simplifies 


connections. 


Now Kralastic reduces radiant heating costs 
PROVED FOR 8 YEARS—I'2 MILLION FEET IN USE 


KRALASTIC®—the plastic pipe material that has proved so 
superior in dozens of piping applications—has now made 
it possible to reduce overall radiant heating costs by an 
average of 25% ...as much as 25 cents a square foot! 

Thoroughly approved by all who have worked with it, 
including architects, heating engineers, and contractors, 
KRALASTIC has made radiant heating practical for home 
buyers and builders everywhere by providing such advan- 
tages as these: 


®@ Lower cost than any metallic coil material on the market 


®@ Lightweight toughness that allows whole grid sections to 
be prefabricated in the shop 


® Solvent welding for quick, sure joining on the job 


RUBBER 


@ No need for special expansion joints as with other 
materials 
® Exceptional resistance to clogging 
® Complete freedom from rust and corrosion 
© Compatibility with standard radiant heating designs and 
techniques 
The more than I45 installations of KRALASTIC for radiant 
heating give evidence of the advantages you can expect in 
KRALASTIC pipe for potable water supplies, chemical pip- 
ing, electrical conduit, waste disposal, applications by the 
hundreds. Learn first hand the proved advantages this 
tough rubber-resin material offers you. For further infor- 
mation on KRALASTIC pipe, for expert technical assistance 
with any product application, contact us today. 


United States Rubber 


134K ELM STREET 


Naugatuck Chemical Division navcatucx, CONNECTICUT 


KRALASTIC RUBBER-RESINS @ MARVINOL VINYLS @ VIBRIN POLYESTERS 


Akron - Boston » Gastonia » Chicago « Los Angeles » Memphis » NewYork Phila. « CANADA; Naugatuck Chemicals - Elmira, Ont. « Cable: Rubexport, N.Y. 


154 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JANUARY, 1960 


Reader's Quiz 


AC Meter Leads 
On Switchboards 


QUESTION B37—In connecting ac 
meters on the switchboard, does it 
affect the accuracy of the meter to 
splice 4 or 5 ft of wire to the 
potential and current transformer 
secondary leads so as to make them 
reach the meters ?—G.J.P. 


ANSWER TO B37—Theoretically, 
a small error would be caused by 
splicing 5 ft of wire to the instru- 
ment transformers so as to reach 
the meters. Practically, the added 
resistance of the wire compared to 
that of a potential coil is insignifi- 
cant. In the case of current trans- 
formers, the added wire resistance 
plus that of the current coil of the 
meter must not exceed the allow- 
able “burden” of the CT. In either 
case it is a good idea to twist the 
lead wires together to reduce the 
inductive ohms of the leads.— 
R.W.K. 


ANSWER TO B37—The subject of 
CT and PT accuracy is too lengthy 
and complex for treatment in this 
article. However a clear explana- 
tion can be found in a book entitled, 
“The Art and Science of Protective 
Relaying”, by C. R. Mason, pub- 
lished by John Wiley in 1956. 

There should be no problem with 
the potential transformers, since 
the impedance of the conductor will 
be small compared with the imped- 
ance of the indicating instrument. 
The problem lies with connecting 
too many devices in parallel on one 
set of PTs. 

The equivalent circuit of a cur- 
rent transformer is shown in dia- 
gram below. 

In general, as the secondary bur- 
den impedance increases (due to 
conductor impedance or too many 
devices in series) a higher voltage 
is impressed by the CT to circulate 
the secondary current. This higher 


bs persis 


Turns ratio(N) “(Exciting current) 


Ze 
(Exciting current 
branch impedance) 
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QUESTIONS from readers on problems of industrial equipment, installation, maintenance and 
repairs. Answered by electrical maintenance engineers and industrial electrical contractors 


out of their experience. 


CT secondary voltage causes more 
current to flow in the excitation 
branch. This in turn changes the 
effective ratio between the primary 
and secondary currents and intro- 
duces ratio error. This is more im- 
portant in relay circuits where 
high fault currents must be con- 
sidered. 

As a practical matter, the effects 
of 5 or 6 ft of normally sized 
switchboard wire should have no 
noticeable effect on the metering 
accuracy.—L.D.B. 


ANSWER TO B37—Assuming wire 
sizes are adequate and connections 
are made up tight, it should not 
affect the accuracy of an ac meter 
on a switchboard if 4 or 5 ft of wire 
are spliced between the potential 
transformer or current transformer 
secondaries and the meters in ques- 
tion. In the case of the potential 
transformer, the wire will carry a 
very low current and any voltage 
drop in the wire will be negligible. 
Thus the meter will read voltage 
with accuracy determined by the 
transformer and meter involved. 

Current transformers are usually 
sized so that 5 amps of secondary 
current will produce full scale de- 
flection on an ammeter. The con- 
struction of a current transformer 
is such that the secondary current 
is independent of the impedance in 
the secondary circuit provided the 
impedance is low. The impedance of 
two 4- or 5-ft lengths of wire of 
appropriate size will be consider- 
ably less than the impedance of the 
ammeter. Thus the effect of the two 
wires is negligible and the meter 
will read current with an accuracy 
determined by the transformer and 
meter involved. 

It is clear then, that 4- or 5-ft 
wire leads in the secondary circuits 
of the transformers should not in- 
troduce inaccuracies in either case 
assuming that all connections are 
made up tight.—I.F. 


'Z,(Internal secondary impedance) 


Y ‘A 
| (Secondary |current) 


Terminal Z, 


voltage (External impedance 


leads, instruments, relays) 


For every question and every answer published we pay $5.00. 


Batteries 


QUESTION C37—The plant where 
I am employed is about to make a 
purchase of a battery-driven pulp 
handling equipment. It is planned 
to use storage batteries for this 
application. 

Some engineers say it is best to 
use lead-acid batteries. Others say 
the Edison nickel-iron-alkaline stor- 
age battery 1s much better. 

How does the purchase price, effi- 
ciency, ruggedness, maintenance, 
life, weight, size and time required 
to charge each type compare?— 
M.D. 


ANSWER TO _ C37—Nickel-iron 
batteries are the longest lived and 
most dependable source of battery 
power. Batteries of this type, while 
higher in initial cost, in the end 
offset that cost in terms of their 
great life and dependability. Nickel- 
iron batteries require a minimum of 
maintenance and attention. Unlike 
the lead-acid type cell, there is no 
minimum voltage below which the 
nickel-iron cell must not be dis- 
charged to avoid injury. In fact it 
may be discharged to zero voltage 
and short-circuited without harm. 

The gases evolved in lead-acid 
cells, oxygen and hydrogen, form 
an explosive mixture, and care 
should be taken not to bring an ex- 
posed flame or cause spark near the 
vents. Nickel-iron batteries do not 
give off such gases. 

Because of the fact that the ac- 
tive materials of nickel-iron bat- 
teries are enclosed in steel tubes 
and pockets, gassing incidental to 
charging cannot dislodge them. 
Hence, unlike the lead-acid-type 
cell, it is unnecessary to reduce the 
ampere rate when the cell is ap- 
proaching a fully charged condition 
to avoid rapid evolution of gas. 
From a practical standpoint this 
gives the nickel-iron type battery 
an advantage of obvious importance 
where the battery must be cycled 
regularly within the limits of a 
normal working shift (8 hours). 

The nickel-iron cell weighs less 
per kilowatthour of rated capacity 
than any of the heavy-duty lead- 
acid-type cells. Where the battery 
supplies the power to propel a 
vehicle, less of its power is con- 
sumed in carrying around its own 
dead weight.—F.W. 
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1960-16,450,000 horsepower 


~— 7965-26,000,000 horsepower 


Conservative estimates place the total horse- 
power of all motors driving fans and blowers in 
the United States at about 16,450,000 horsepower. 
And in 1965 it is estimated that the total will be 
about 26,000,000 . . . an annual growth of 5% for 
the air moving industry. To make sure all this 
equipment gives top performance requires careful 
matching of motor to equipment . . . and a wide 
variety of different types of motors. Century 
Electric application engineers can help you select 
the right motor for your fans, blowers and allied 
equipment: 


For fans—Two basic types of motors, CS and 
CP, meet most requirements for fans operating 
from single phase power. Both these Century 
Electric capacitor start motors provide high start- 
ing torque. Fans operating from polyphase power 
perform best with SC and SCM motors. 


For blowers—If the starting load is light or if 
‘there will be short time increases in load, then the 
Century Electric Type SC polyphase motor is 
ideal. It will give you enough starting torque, and 
with low starting current. It comes in % to 400 
hp sizes. If you need two, three or four different 
fixed speeds while the blower is running, the 
Century SCM polyphase motor will do the job. 


For compressors— Where high starting torque 
is required to overcome great inertia or back- 
pressure, the Century Electric Type SCH poly- 
phase motor is right. This motor comes in sizes 
ranging from three to 400 hp and in dripproof, 


CENTURY 


totally-enclosed and explosion-proof enclosures. It 
also provides the right kind of power to drive 
reciprocating pumps with high starting torque 
requirements. 


For pumps—Centrifugal pumps, whose torque 
demands increase with speed, perform best with 
Century Electric SC polyphase motors. Recipro- 
cating pumps with high starting torque require- 
ments need the SCH. For all types of pumps, as 
well as for compressors and blowers, Century 
Electric makes single phase motors. 


For special applications—Century Electric 
makes a variety of motors for specific operating 
conditions. The shaft-mounted fan motor is de- 
signed for unit heaters and evaporators. It comes 
in 14 to 3 hp sizes. Hermetic motors can be built 
right into a refrigeration compressor unit . . . they 
are manufactured under rigid quality controls to 
make sure they are free of contaminants that 
could damage capillary tubes and valves. 


FOR MORE INFORMATION 
—Please contact your nearest 
Century Electric Sales Office or 
Authorized Distributor. You 
will find Century Electric’s 
new Motor Application Guide 
helpful . . . please write for 
bulletin 270A. For more than a 
motor... 


ELECTRIC COMPANY 


St. Louis 3, Missouri Offices and Stock Points in Principal Cities 


FROM OVER 10,000 TYPES of 
motors—AC and DC ... single 
phase and polyphase . : . from 
1/20 to 400 hp—you can find the 
right one from Century Electric 
for your application . . . the one 
that provides the best perform- 
ance commensurate with cost. 


NOW.--GLoBeE oOFFERs... 


two new INTERCHANGEABLE trays 


for support of cables, wiring and tubing 


* Engineered for uniform design and 
easy installation 


* Steel or aluminum construction 


* Complete accessories for 
SPEEDIER Installation 


* No sharp edges to damage cables 
* Complete interchangeability 


Pat. Pending 


LADDER TYPE 


Now, for the first time, two types of 
cable trays, one a ladder type and the 
other a basket type, are available to be 
used INTERCHANGEABLY at any 
given location, depending on the type 
and weight of the cables to be suspend- 
ed. The advantages of each type tray 
can thus be used to the fullest extent. 
Globetray, the ladder type, is intended 
for use where festooning is not a prob- y 
lem, while Cable-Strut, the basket type, (One-piece construction) 
is intended for the support of communi- 
cation wire, instrument tubing and control cables in automation applications. 

These two cable trays have heen thoroughly field tested in hundreds of 
large industrial installations, in new plant construction, in power plants, in 
modernization, and for power distribution in all types of. manufaeturing 
processes. A new catalog, just off the press, gives full information and in- 
stallation techniques. Ask for your FREE copy today. 


Distributors are to be found in all principal cities — 
consult the yellow pages in your phone book under 
‘ie “Gratings” or “Conduits” for the one nearest you. 


PRODUCTS DIVISION 


Lhe GLOBE Company MANUFACTURERS SINCE 1914 
4032 SOUTH PRINCETON AVENUE, CHICAGO 9, ILLINOIS 


ANSWER TO C37—The answers to 
these questions will be given in the 
order in which they were asked. 

1. The price of the nickel-iron 
battery is perhaps a little less than 
twice that of a lead acid battery of 
comparable rating while the nickel- 
iron-cadmium (also an alkaline 
type) battery might cost nearly 
three times as much. 

2. The efficiency (ampere hour 
basis) of a lead acid battery runs 
from 85%-90%, while the alkaline 
type of battery has an efficiency in 
the range of perhaps 80%. When 
viewed as a part of the overall pic- 
ture including maintenance and life 
expectancy the lower efficiency of 
the alkaline battery is not of great 
significance, particularly so if elec- 
trical energy rates are reasonable. 

3. The alkaline battery is much 
more rugged than the lead acid bat- 
tery. It will stand more abuse in 
nearly every respect—higher tem- 
perature operation, no damage 
from freezing, complete discharge, 
accidental short circuiting, etc. 

4. There is very little mainte- 
nance required of an alkaline bat- 
tery—keep cells filled just over the 
elements with distilled water and 
keep clean and dry to avoid current 
leakage. The lead acid would re- 
quire somewhat more maintenance. 

5. The life of a storage battery 
for motive power use might run 
five years on a lead acid type and 
ten years, and in some cases, as 
high as 20 years for the alkaline 
type. 

6. Lead acid batteries will weigh 
perhaps in excess of 10% more than 
the ‘‘Edison” type battery. 

7. The nickel-iron-cadmium bat- 
tery would be approximately the 
same size, and the nickel-iron type 
is somewhat larger than the lead 
battery. 

8. The time to charge the al- 
kaline battery is somewhat greater 
than for the lead acid type for a 
comparable size. The type of 
charger can be any one of several: 
rectifier, motor-generator, etc. The 
nickel-iron-cadmium type of 
charger would be slightly larger, 
and the cadmium-iron about the 
same size as the acid battery 
charger.—T.M.S. 


Paralleling 
Transformers 


QUESTION D387—What conditions 
must be met for satisfactory opera- 
tion of distribution transformers in 
parallel? What effect will the trans- 
former constants have?—J.A.M., 
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ANSWER TO D387—When operat- 
ing transformers in parallel, a num- 
ber of conditions must be met: 

First, for transformers in 
parallel the ratio of the voltages 
high to low must be exactly the 
same. If this is not the case, some 
current will flow in the parallel at 
no load and as the load is added the 
transformers will not divide the 
load as they should. If the bank is 
a step down bank, the transformer 
with the lowest voltage ratio (the 
highest secondary voltage) will 
carry the greater part of the load. 
Even with transformers with the 
same full winding ratio the taps 
may not be the same fraction of 
the winding and so on taps the 
transformer can circulate current 
at light loads and run unbalanced 
at full load. 

Second, if the ratio is the same 
in both transformers, the load cur- 
rents can be unbalanced by the dif- 
ferences in impedances of the two 
transformers. This point is some- 
what involved. In general, for large 
transformers the impedance is 
given in percent. This is the per- 
cent of the energized winding rated 
voltage needed to pass full load cur- 
rent through the energized wind- 
ing, in a two winding transformer, 
with the other winding shorted. 
The power factor of this circuit is 
not stated. Therefore, one does not 
know the resistance drop or react- 
ance drop. All one knows is that 
the two combine to give the stated 
voltage at full load current. 

The part of the whole drop caused 
by these two factors can vary a 
great deal from transformer to 
transformer. The transformer is 
built so that on short circuit the 
windings will not be broken. If the 
unit is small the copper is small and 
the resistance is higher than in the 
larger unit; therefore, the react- 
ance can be lower and leave the 
transformer self protecting. The 
small coils and currents would have 
less leakage flux and less reactance. 
Paralleling different size trans- 
formers leads to unbalance. 

The two parts of the impedance 
each cause a drop in voltage in a 
fixed time relation with the current. 
The resistance has a voltage drop 
_ in time phase with the total current 
in the transformer; and the react- 
ance causes a voltage drop that is 
out of time phase or leads the cur- 
rent by 90 electrical degrees. The 
high voltage on both transformers 
is the same and the low voltage is 
also the same for both step down 
units. Therefore, the drop in the 
transformer must be the same. It 
follows then if the resistance and 
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reactance is different for the two 
transformers, the currents cannot 
be the same. 

It may help to think of the prob- 
lem a little differently. The power 
current causes a drop that is differ- 
ent in time phase to that which the 
wattless current causes. So it is 
about true to say that transformer 
with the lowest resistance will 
carry more than its share of the 
power current, and the transformer 
with the lowest reactance will carry 
the greater fraction of the wattless 
current. At one value of power fac- 
tor the transformers can be carry- 
ing the correct proportions of the 
current if the transformer currents 
are used to determine the ratio. In 
this case the load current will be less 
than the sum of the two currents. 

If you have the banks connected 
and under load there is little you 
can do if the resistances are off, but 
corrective action is possible if the 
high current unit is high because 
of low reactance. This is accom- 
plished by clamping a split lami- 
nated core over the high current low 
reactance transformer lead and 
vary the air gap in the steel mag- 
netic circuit until the balance is 
satisfactory. It must be said that 
the reactive power current through 
the resistance causes a _ voltage 
drop; also the power current 
through the reactance of the wind- 
ing causes a voltage drop. These 
voltages tend to shift the secondary 
voltage out of phase with primary 
voltage. For lagging reactive load, 
the two voltages above are in op- 
posite direction and the phase shift 
is the result of the difference, not 
the sum, of the drops. 

A word on current measurements 
where units are operated in 
parallel is in order. For very short 
parallels like two cables in parallel 
for transformer leads, the current 
indicated when only one wire is 
used for measurement will be be- 
low that flowing in the other 
parallel cable. To prevent this 
error, it is best to use a number of 
ammeters so that the instrument 
load on both is nearly equal. 

To summarize, the winding 
ratios must be exactly the same, 
even on taps. Check this by meas- 
uring the transformer currents at 
no load. The transformer winding 
resistance must be the same (if the 
units are the same size) or propor- 
tional if units are not same capac- 
ity. The same is true of the react- 
ance of the two parallel units. 
Connections can be arranged to add 
resistance or reactance when 
needed to change the unit’s current 
toward correct values.—G.J.F. 
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Can You Answer 
These QUESTIONS? 


QUESTION L37 — We’ve recently 
have had a-lot of trouble with one 
of our motor starters. Starter is a 
74-horsepower combination type 


' motor contactor and fused discon- 


> 


nect. We have been having trouble 
with the starter not dropping out 
when the stop button is pushed. 
This doesn’t happen all the time, but 
happens enough to give us consider- 
able trouble. This motor operates a 
feeder to a conveyor belt so it is im- 
portant that the feeder shut down 


~ when the belt stops. We suspect it is 


due to the control cable having an 
induced voltage in it, causing it to 
hold the starter in. The pushbutton 
and interlock are connected to the 
starter with 1000 ft of 3-wire tirex 
cable strung on a messenger cable. 
The power cable for the starter is 
also strung on the same messenger 
and is a four wire tirex cable. 
There are also a number of other 
cables of the same type strung on 
this messenger supplying other 
feeders. I would appreciate some 
advice on how to cure this trouble. 
—KE.T. 


QUESTION M37 — In our quarry 
operation, we have a problem in 
maintenance of our shovel 2300- 
volt trailing cable. 

In moving from location to loca- 
tion, the cable is frequently sub- 
jected to breaking strains. 

Our. problem then is to locate 
breaks in the cable which would not 
be evident on the surface. At pres- 
ent, we cut the cable at a splice and 
test both ways. 

We would like some method us- 
ing an explorer coil and earphones 
which would exactly locate the 
trouble-—V.W.B. 


QUESTION N37 — 1 have a cus- 
tomer who has an air compressor 
that runs much of the time. It is 
causing a flicker on the lighting in 
the near portion of the building. 
Would a capacitor connected to the 
circuit near the motor eliminate 
this flicker? 

The motor is # hp, 115/230 volts, 
1.6/3.8 amps, currently connected 
for 115-volt branch circuit’ opera- 
tion. | 

If the above is practical, what 
size capacitor would be correct? 
—L.E.M. 
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Services Exceeding 600 
Volis—Transformer 


Protection 
QO Below are a number of ques- 
° tions I would like answered. 
This problem is quite involved but 
it appears quite often and I do not 
believe that very many people 
know the answers. I don’t know the 
answer myself. 

Case 1. At Point A no overcur- 
rent protection and disconnecting 
means are provided (Sec. 2392). 
According to an old edition of ‘Ab- 
bott’s Handbook the OCB is set 
according to Section 2403 (150% 
max). Does this mean that when 
a breaker is installed at point A 
then the OCB is set according to 
Section 4512 (250%)? Couldn’t 
there be nuisance tripping when 
OCB is set at 150%? 

Case 2. When point A becomes 
A-1 and A-2, how do Sections 2392, 
2403 and 4512 apply in order to 
meet minimum code requirements ? 

Will you please go into detail to 


explain how Case 1 and 2 are ef- 
fected when coordinated thermal 
overloaded protection is provided 
in the transformer. 

What are the various methods 
used by the manufacturer to ob- 
tain coordinated thermal overload 
protection? Does a _ transformer 
have to have this and how do you 
tell when a transformer has such 
protection? Is this shown on the 


nameplate ?—H.S. 

A Case 1: For the convenience 
e of our readers, the provi- 

sions of Section 2392 (230-104) 

reads as follows: 

“EQUIPMENT IN SECOND- 
ARIES. If the primary service 
equipment supplies one or more 
transformers whose secondary 
windings feed a single set of mains, 
and the primary circuit breaker is 
manually operable from a_ point 
outside the transformer vault, the 
disconnecting means and over-cur- 
rent protection may be omitted 
from the secondary circuit, pro- 
vided the setting of the primary 


| Service conductors over 600 v 


ae 
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Transformer without coordinated 
thermal overload protection 
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circuit breaker is such as to pro- 
tect the secondary circuit. In all 
other cases the secondary circuit 
shall be provided with a discon- 
necting means and _ overcurrent 
protection as required by various 
paragraphs of this article.” 

It is significant to note that this 
code rule, which applies to services 
exceeding 600 volts, is an excep- 
tion, whereby the primary service 
circuit breaker may serve to pro- 
tect the secondary conductors, pro- 
vided the setting of this circuit 
breaker is such as to protect the 
secondary circuit. In other words, 
we have an exception to a funda- 
mental rule which requires protec- 
tion on both the primary and sec- 
ondary of the transformer. A ques- 
tion immediately arises concerning 
the phrase ‘‘provided the setting of 
the primary circuit breaker is such 
as to protect the secondary circuit.” 

According to the provisions of 
Section 2403-C ‘“Adjustable-trip 
circuit breakers of the thermal 
trip, magnetic time-delay trip or 
instantaneous-trip types shall be 
set to operate at not more than 
*150% of the allowable current 
-arrying capacity of the conductor.” 

According to the latest edition 
of Abbott’s N. E. Code Handbook, 
this rule applies to the secondary 
conductors of the case under dis- 
cussion. In order to clarify the ap- 
plication, the following example is 
given by Abbott. 

Assuming a primary voltage of 
2,300 volts and a _ transformer 
supplying a single-phase, 3-wire, 
115/230-volt load of 100 kva, the 
secondary current would be 435 
amps, requiring 700,000-cir mil 
conductors if type RH conductors 
are used. The current capacity of 
the secondary main is 460 amp, and 
since the primary current will be 
one-tenth of the secondary current 
to comply with Section 2403, the 
primary breaker, if of the adjust- 
able-trip type, should be set to open 
at not more than *150% of 46 or 69 
amps. 

This concept of the code rules 
involved appears to be correct since 
the ratio between primary and sec- 
ondary current should be estab- 
lished so that the phrase “provided 
the setting of the circuit breaker is 
such as to protect the secondary 
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circuit” is satisfied, If secondary 
conductors Jarger than required 
are used, the breaker setting may 
be larger. 

If a circuit breaker is installed 
on the secondary of the transformer 
at point (A) shown on the diagram, 
it could be set at not more than 
250% of the rated secondary cur- 
rent of the transformer. This rule 


concerng the overcurrent protec- 
tion of the transformers and not 


the conductors, Under such circum- 
stances the setting of the service 
circuit breaker would not be lim- 
ited to “150% when it is used to 


protect the secondary conductors 
of the transformer. Under such 


conditions the transformer is pro- 
tected from overload by a circuit- 
breaker in the secondary, set at not 
more than 250% of the rated sec- 
ondary current of the transformer. 
Under such circumstances, it ap- 
pears to me that the conductors in 
the secondary circuit must be of a 
size not emaller than the 150% pro- 
tection required by Section 2403-c. 
In other words, the transformer 
may have 250% protection, and the 
conductors must be sized to have 
150% protection, The same reason- 
ing appears to apply to the primary 
service circuit breaker, as covered 
by Section 4512-4, and the excep- 
tion of 4512-h. 

* Section 240-5, exception No, 2 
of the 1959 Code changes the maxi- 
mum setting of adjustable-trip cir- 
cuit breakers to 125%, 

CASE 2: In the case shown by 
Fig. No, 2 the transformer is pro- 
tected by the circuit breaker in the 
primary, and the two secondary 
maing are each protected by circuit 
breakers set or rated in accordance 
with Section 2403-b or ¢, The start- 
ing current of motors may affect 
the rating, Under such circum- 
stances Section 2292 is not in- 
volved, Section 4512-b, which con- 
cerns transformers equipped with 
coordinated thermal overload pro- 
tection, appears to be involved, This 
provision reads as follows: 

“Primary and secondary. A trans- 
former having an overcurrent de- 
vice in the secondary connection, 
rated or set at not more tham 250% 
of the rated secondary current of 
the transformer, or a transformer 
equipped with a coordinated ther- 
mal overload protection by the 
manufacturer, is not required to 
have an individual overcurrent de- 
vice in the primary connection pro- 
vided the primary feeder overcur- 
rent device is rated or set to open 
at a current value not more than 
six times the rated current of the 
transformer for transformers hav- 
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ing not more than 6% impedance, 
and not more than four times rated 
current of the transformer for 
transformers having more than 6% 
but not more than 10% impedance.” 

It is difficult in an article of this 
nature to cover the many details 
involved with this rule, Reference 
to Abbott's N. E. Code Handbook 
1952 and 1956 editions, clearly cov- 
ers by illustration, comment and ex- 
ample, the application of trans- 
formers having coordinated thermal 
overload protection. Since any 
comment by me would be a repeti- 
tion of Abbott, I suggest that you 
consult this book for the details 
involved. He also explains the 
theory of “coordinated thermal 
overload protection.” 

Segall’s “Electrical Code Dia- 
grams” also explains, in consider- 
able detail, a transformer equipped 
with such protection. A wiring dia- 
gram of the various components is 
shown, and also examples of correct 
application. I suggest that you con- 
sult this book for the many details 
involved.—B.A.McD,—1/60/1 


Multi-Wire Branch 
Circuits 


What does the inspector 

* moon where « mullti-wire 

branch cireuit consisting of two 

ungrounded and one neutral wire 

jg used when he stotes on wa vrejec- 

tion: “You are doubling up on the 
neutral conductor.” ?—D.B, 


A. “Multi-Wire Branch Cir- 
cuits. Branch circuits recognized 
by this Article may be installed as 
multi-wire circuits. A multi-wire 
branch circuit as referred to herein 
is a circuit consisting of two or 
more ungrounded conductors hav- 
ing a potential difference between 
them, and an identified grounded 
conductor having equal potential 
difference between it and each un- 
grounded conductor of the circuit 
and which is connected to the neu- 
tral conductor of the system.” 


Section 210-4 states: 


Neutral 


(gees 
HSV, 


230V, 


WRONG 


Use of multi-wire branch circuits, Section 210-4 
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an 


You will note from the above sec- 4 
tion that ungrounded conductors 


have a potential difference between 
them. I am of the opinion you have 


connected your ungrounded con- — 


ductors of the multi-wire branch 
circuits to the same bus bar or side 
of the line in your panel or service 
equipment. In so doing you will not 
have a potential difference between 
ungrounded conductors and your 
neutral will have to carry the total 
load of the two ungrounded con- 
ductors.—R.E.W.—1/60/2 


Underground Feeder 
Cable 


I plon on using underground 

© feeder coble to w yard light 

in my lawn. Where the cable is 
buried there will be no driveway or 
other heavy traffic over the buried 
conductors. At what depth shall I 
bury the cable to meet code requir e- 


ments ?—H.M.B. 
A The answer to your question 
e is not covered in the Na- 
tional Electrical Code. Some manu- 
facturers of UF cable recommend 
certain depth burial of their prod- 
uct. For your information I suggest 
you contact your local authority as 
to the requirements in your locality 
as requirements vary in different 
localities due to make-up of the 
earth (rock, etc.). 
that you read Article 339 of the 
1959 National Electrical Code and 
Sections 210-6 and 230-82 (a), which 
govern the code installation of UF 
or USE cable.—R.E.W.—1/60/3 


Welder Circuit— 


4 Conductors in Conduit — 


Does the code permit the in- 
0). stallation of four 500 MCM 
conductors, serving a resistance 
gun welder, to be installed in one 
34-in. conduit as shown in illustra- 
tion? Two separate 8-in. conduits 
could be run but it will male a 


Neutral 


I also suggest 


—— a 


RIGHT 


IMMEDIATE FULL LIGHTING INTENSITY IN 
TRANSFORMER-TYPE DIMMER INSTALLATIONS 


with ASCO double throw 


mechanically held remote control switches... 


APPLICATION 


In theaters and auditoriums using dim- 
mer controls to provide smooth and 
gradual control of the lighting intensity, 
a means of furnishing full lighting in 
an emergency is essential. The ASCO 
Bulletin 915-175 Remote Control 
Switch provides this full lighting — 
immediately — regardless of the dimmer 
position. Control stations conveniently 
located to responsible aftendants permit 
full control of lighting under emergency 
and possible panic conditions. 


Why Double Throw? 


Where rheostatic devices are used as the 
dimmer means, single throw switches 
can be used to shunt around the dim- 
mer. However, where transformer type 
dimmers are employed, the dimmers 
cannot be shunted. Instead they must 


In the circuit of Figure 1, the Bulletin 
920 Switch is used in the conventional 
manner in the main line. The dimmer 
control circuits, including the Bulletin 
915 double throw Switch are picked 
off the load side of the Bulletin 920. 
The Bulletin 920 Switch provides on-off 
control. The Bulletin 915 double throw 
Switch provides dimmer by-pass con- 
trol. Should it be necessary to have full 
illumination, depressing the “over-ride” 
button by-passes the dimmer control. 


CIRCUIT DIAGRAMS 


be by-passed —in effect, isolated —when 
an emergency occurs. This necessitates 
a double throw switch. 


Why Mechanically Held? 


A switch in this “sensitive” position 
must be unaffected by line voltage 
conditions; hum or chatter would be 
intolerable. 


Mechanically Held ASCO Remotes 
meet these requirements. These 
switches are not affected by line voltage 
conditions. The coil is momentarily 
energized during the instant of opera- 
tion only. Contacts are firmly locked 
in place by the angular position of the 
linkages. Results: No Hum—No Chatter 
— These Switches Respond Only To 
Push Button Control. 


eet? 
( 
1 
ag 
1 
8 
c 
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Obviously pressing the “dimmer” but- 
ton again places the transformer in the 
circuit. Additional control stations can 
be added by parallel connections. : 
An unusual contact arrangement is 
shown in Figure 2. When the Bulletin 
920 Switch is thrown to the “Off” posi- 
tion, the dimmer switch (Bulletin 915) 
automatically operates to the “dim- 
light” position. This is accomplished 
through the use of auxiliary contacts 
on the Bulletin 920 Switch. 


sit wll siiail dlamllaiaa aie 


ELECTRICAL 
SPECIFICATIONS 


e Rated in amperes per pole for non- 
inductive load to 250 volts A-C 


e Standard listings in capacities 
from 30 to 200 amperes 


e Suitable for tungsten lamp load, 
fluorescent, and all other types of 
lighting loads 

e Interrupting capacity 150% of 
rated current 


e Thermal capacity not less than 
20 times rated current 


e Barriers on all poles 


ELECTRICAL CONNECTIONS. Wiring diagram 
of Bulletin 915-175 Remote Control Switch. 
Note control circuit is arranged for 3 wire push 
button control. 


For complete information on ASCO Remote Control 
Switches for lighting and mixed loads, write for Switch 
Catalog 57S-2 or have the ASCO Engineer call. 


ASCO Electromagnetic Control 


Automatic Switch Cd. 50.) HANOVER RD., FLORHAM PARK, N. J., FRONTIER 7-4600 
AUTOMATIC. TRANSFER SWITCHES + SOLENOID VALVES + ELECTROMAGNETIC CONTROL 
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150. kva 
Traine Breaker 
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440 v 
Ip 


Gun welder 


400 amp. fuse 
and disconnect 


great difference in the cost of the 


installation.—W.J.D. 
A I am unable to find any code 
e provision which would deny 
the use of the procedure shown by 
your illustration. In view of the 
fact that there would be four con- 
ductors in the 34-in. conduit, note 
4 following Tables 1 and 1A (note 
8 of Tables 310-12 to 310-15, 1959 
Code) would apply. As a result, the 
current-carrying capacity of a 500 
MCM, Type RH copper conductor 
would be reduced from 380 amps 
to 304 amps, or a Type R conductor 
of the same size would be reduced 
from 820 amps to 256 amps. When 
this factor is considered it is quite 
possible that the difference in the 
cost between the two methods of 
procedure will not be as great as 
anticipated.—B.A.M.—1/60/4 


Conductor Clearance 
Over Roofs 
This is an inquiry as to the 


Q. interpretation of the con- 
tents in Section No. 2322-A Article 
No. 230 and Section No. 7824 
Article No. 730. 

Does the 8-ft clearance apply to 
conductors passing over the entire 
roof of the building? I would also 
appreciate having the term “readily 
walked upon” explained. Supposing 
one would have a flat roof building 
but you would have to obtain a lad- 
der to get on to the roof, would this 
be considered “readily walked 
upon” ? 

Or take for an example, you have 
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2-500 MCM in 3" conduit 


Weltronic contactor 
and control panel 


a two-story building and from the 
second floor you have a door open- 
ing directly on to the roof of the 
first story. There is no need to ob- 
tain a ladder, one opens the door and 
walks out on the roof. No doubt: 
readily walked wpon. 

Would both examples be con- 
sidered “readily walked wupon’’? 
Webster defines the word “readily” 
without delay or objection. Would 
having to obtain a ladder to get on 
the roof be considered an objection? 
—A.Z. 


The provisions of Section 

e 2322-A of the Code (Secton 

230-24a of 1959 Code) reads as fol- 
lows: 

“Service drops shall not be readily 
accessible and for voltages not in 
excess of 600 volts, shall conform 
to the following: subsections ‘‘a,” 
> Damn Oe, 

a—Clearance Over Roof. Con- 
ductors shall have a clearance of not 
less than 8 ft from the highest point 
of roofs over which they pass, ex- 
cept where the voltage between con- 


Service drop 


3) minimum 


Sloping roof 


walked upon) 


Garage 


(Cannot be readily 


ductors does not exceed 300 and the 
roof cannot be readily walked upon, 
the clearance may be not less than 
Sette 

According to Abbott’s N. E. Code 
Handbook, the phrase “roof cannot 
be readily walked upon” is gener- 
ally understood to mean a roof 
which has no access except by the 
use of ladders or scaffolding. I am 
inclined to disagree with this con- 
cept of the phrase. To me a roof, 
which cannot be readily walked 
upon, is one with sloping sides, or a 
combination of sloping sides and 
ends such as a hip roof, and I do not 
believe that the question of access 
to the roof is involved. 

In order to clarify my personal 
concept of the rule involved, I have 
shown by illustration a service drop 
which serves a residential occu- 
pancy. It passes over a garage with 
a sloping roof, and a one story 
section of the residence with a flat 
roof. The minimum clearance over 
the garage roof is 3 ft, and the 
minimum clearance over the flat 
roof of the residence is 8 ft. I be- 
lieve this concept applies regardless 
of accessibility to either of the two 
roofs. Official Interpretation No. 
400, issued May 18, 1954, appears 
to verify this opinion. It reads as 
follows: 

“Secton 2322. Clearance of Con- 
ductors Over Roofs. 

“Question No. 1: In a building 
with a flat roof with no ready ac- 
cess such as by means of a perma- 
nent ladder or a scuttle hole, would 
service conductors operating at a 
voltage between them not in excess 
of 300 volts meet the intent of para- 
graph a of Section 2322 if they had 
a clearance of 3 ft from the roof? 

“Answer: No. 

“Question No. 2: In a building 
with a flat roof, but with a scuttle 
hole and permanent ladder attached 
to the wall adjacent to the scuttle 
hole, would a 3 ft clearance of serv- 
ice conductors operating at a volt- 
age between them not in excess of 
300 volts, be in compliance with 


300 volts or less 
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ANOTHER ADVENTURE 
IN LOW-VOLTAGE WIRING 
WITH 


and Ps 
ALEC TRISHUN {WS 
HT PROFITS \ 

LIOEMCON Us 


ay 


\ MY 


NOW TI CONNECT THE SERVICE AND THE 
UF WIRE TO THIS REMCON RELAY. THEN 
THE LV WIRE FOR THE SWITCH LEGS 

TO THE LOW VOLTAGE END OF 


uae see” 
eee. Fatt 


NOw, AFTER I 
DROP THE 
SNAKE THROUGH 
TO THE BASEMENT, 
YOU HOP DOWN 
THERE, ALEC, AND 
TIE THE LV WIRE 
TO THE SNAKE. 


THE 3 CONDUCTOR#18 
WIRE UP AND WIRE IT 
TO THE SWITCH. THEN, 

WE!/LL DO THE SAME 
THING FOR THE FRONT 
HALL SWITCH. Boy, 
REMCON SURE IS 
A TIME-SAVER...NO 
ARMORED CABLE 


POST-LIGHT HERE, 
PLEASE. 


WHERE DO 


AM. ALEC, FIRST WE/LL 
PUT UP THE POST, THEN WE'LL PUT 
A 4 INCH BOX IN THE BASEMENT 
AND RUN UF WIRE 
FROM POST TO BOX. 


THE SWITCHES } THE FRONT HALL. WATCH, I/LL JUST MAKE 


GO? 


\\ 
YK 


‘LL PUT A PILOT-LITE 
SWITCH HERE SO YOU'LL 
KNOW WHEN THE POST 
LIGHT IS ON. THEN THE 

FACE PLATE TO 
FINISH THE JOB. 


A HOLE LARGE ENOUGH TO FIT THE SWITCH. 
NO NEED TO CUT A GAPING HOLE — WITH 


REMCON LOW-VOLTAGE WIRING, 
YOU DON'T NEED A SW/TCH BOX! 


BOY, YOU SURE 
FINISHED FAST. 
REMCON 
WIRING REALLY 
SAVES TIME ! 


AND WHAT 
CONVENIENCE! 


A OIVISION OF 
PYRAMID INSTRUMENT CORP-Dept. E-2 
630 MERRICK RD. LYNBROOK, N.Y. 


FELLERS...LEARN HOW 
7 REMCON'S FLEXIBILITY CAN SAVE TIME 
FOR YOU. SEND THIS COUPON TOPAY 
FOR REMMIE'S FREE ELECTRICIAN'S 
MANUAL AND A COPY OF “REMMIE'S 
ADVENTURES IN LOW-VOLTAGE “.- 


AN ILLUSTRATED SERIES ny 


\\ 
\\ 


ANSWERING YOUR QUESTIONS 
ON REMCON. 


\ 
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REMCON 


PLEASE SEND ME REMMIE REMCON'S NEW ELECTRICIAN’S 
MANUAL AND “REMMIE'S ADVENTURES IN LOW-VOLTAGE? 
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\ 


Ky 
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paragraph a of Section 2322, where 
only maintenance personnel would 
have reason to work on the roof? 

“Answer: No.” 

A literal reading of this inter- 
pretation indicates to me that serv- 
ice drop conductors passing over a 
a flat roof, regardless of the means 
of access to the roof, cannot be in- 
stalled 3 ft above the roof. As a 
result, they must be installed 8 ft 
above the roof as shown by sketch, 
and required by Section 2322-A 
(230-24a). A flat roof which is ac- 
cessible through a door or a win- 
dow is an invitation to the occu- 
pants of a building to use same 
to get a suntan or to dry the wash- 
ing. Under such circumstances, a 
service drop installed 3 ft above the 
roof would be a hazard. A flat roof, 
which is not so readily accessible, 
is likewise hazardous to the various 
types of maintenance personnel es- 
sential to the upkeep of the build- 
ing. The roofer, the carpenter, the 
painter are some of the tradesmen 
who would find a service drop 8 ft 
above a flat roof a hindrance to 
their activities and a source of haz- 
ard when not recognized. To recog- 
nize a 3-ft clearance over a flat roof, 
under most circumstances, would be 
rash, and I don’t believe that the 
code ever intended such use. O. I. 
No. 400 appears to justify this 
opinion. 

Your question with respect to the 
8-ft clearance applying to conduc- 
tors passing over the entire roof of 
a building provokes speculation. The 
ranch-type of dwelling has pre- 
sented a problem in connection with 
the provisions of Section 2322-A 
(230-24a). Such dwellings often 
are provided with telescope-type 
services which extend through the 
roof of the building to a height 
sufficient to maintain the required 
clearances above the ground. In 
some instances they extend through 
the eaves, which may be 5 ft in 
width, a distance above of 2 or 3 
ft. Under such circumstances the 
minimum clearance above the en- 
tire roof is not satisfied. Such in- 
stallations however have been ac- 
cepted by inspection authorities as 
satisfying the intent of the code, 

Your inquiry and my concept of 
the rule indicates that the provi- 
sions of Section 2322-A (230-24a) 
should be clarified —B.A.McD.— 
1/60/5 


Service Equipment 


Q I am preparing plans and 
° specifications for the elec- 
trical work for a masonry church 
building. The question has arisen 
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concerning location of service equip- 


ment. I would like for this equip- 
ment to be located near a doorway 
used as the custodian’s entrance to 
the basement, such entrance being 
approximately 50 ft from the loca- 
tion where the electric service will 
enter the building. Is any method 
approved for such an installation 
other than placing protective equip- 
ment or disconnecting means at the 
nearest readily accessible location 
to the service conductors?—F.V. 


Yes. Reference is made to 
e Section 230-70(b), 1959 Na- 
tional Electrical Code, which states: 

“Location. The disconnecting 
means shall be located at a readily 
accessible point nearest to the en- 
trance of the conductors, either in- 
side or outside the building wall. 
See Section 230-45.” 

Section 230-45 states: 

“Conductor Considered Outside 
Building. Conductors in conduit or 
duct placed under at least two 
inches of concrete beneath a build- 
ing, or buried in two inches of 
brick masonry or in concrete within 
a wall, shall be considered outside 
the building.” 

From the above you will note that 
if you can meet the conditions of 
Section 230-45 with your run of 
conduit or duct to your service 
equipment, such installation will 
meet the requirements of the code. 
—R.E.W.—1/60/6 


Switch Enclosures 
as Raceways 
Ts it permissible to run serv- 


Q. ice wires adjacent to the 
fuse clip and switch blade blocks 
inside a service disconnect, for that 
matter any disconnect? See illus- 
tration below. This was done to 
keep outside meter at limit of 6 ft 
maximum from grade, and to keep 
inside service equipment a reason- 
able height from floor. 

An inspector told me that I was 
using the disconnect as a raceway. 
Where in the code may one find 
such a rule? The only reference 


200 amp, 240 v, 3¢ service 
oe ae 
bar iJ 

| 2nd switch | 
i i fl | enclosure : 
Bee 


Auxiliary gutter 


Note the conductor congestion when 
taps or splices are made,as shown, 
in the service switch enclosure. 


PAST PRESIDENT of the eastern section 
IAEI, M. C. O’Rourke, Waterbury, Conn. 
(left) and Clem Lombardi, Woodbridge 
Electric, electrical contractors. Wood- 
bridge, Conn., enjoy a conversation be- 
tween sessions at the eastern section 35th 
annual meeting at Spring Lake, N. J. 


that remotely touches on this svtu- 
ation is 93732-4C and D. The defi- 
nition of a raceway is far different 
from my problem.—E.R.S. 


The provisions of Section 
e 3737-b of the code (Section 
373-8, 1959 Code) reads as follows: 

“Switch enclosures shall not be 
used as junction boxes, troughs or 
raceways for conductors feeding 
through or tapping off to other 
switches, unless special designs are 
employed to provide adequate space 
for this purpose.” 

It is significant to note that the 
rule is applicable when the con- 
ductors feed through, or are tapped 
to serve other switches. According 
to your diagram -the service en- 
trance conductors enter the switch 
enclosure, and after passing 
through the combination switch and 
fuse leave the enclosure, as a 
feeder, to serve the load. It is also 
important to note that the rule does 
not apply when there is adequate 
space to accommodate the addi- 
tional wiring involved when taps 
or splices are made to serve other 
switches. Conventional enclosures 
for switches usually are designed 
to only accommodate the conductors 
involved with the use of the switch. 
There is no spare room for other 
conductors. I have added to your 
diagram, by dotted lines another 
switch which the rule intends to 
cover. It is quite evident in this 
case that the service switch en- 
closure is used as a junction box 
and a raceway to serve the addi- 
tional switch. There is, in my opin- 
ion, no code violation involved with 
the service equipment installation 
shown by diagram as submitted by 
you.—B.A.McD.—1/60/7 
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Hard galvanized finish for durability; polished satin lustre for lasting good looks, 


Even EMT can look good 


RUE, the first things you look for in EMT are: one, is it 

easy to work with—two, is it made to give lasting 
protection. CIRTUBE EMT, by the way, rates tops on both. 
But there’s no reason why EMT can’t look good as well! 

That’s where CIRTUBE EMT “‘shines,” too. Reason for its pleasing 
polished satin lustre is the cyanide zinc plating process Circle uses 
(even though it costs a little more to apply than other methods). 

The zinc bond is better, too—won’t chip or flake off. That’s because 
Circle employs elaborate cleaning processes to make sure that the steel 
is absolutely clean before plating. 

Quality finish is only one of many reasons why CIRTUBE EMT has 
gained such wide acceptance in so short a time. Why not try it next 
time you order — you'll like it. “Trade Mark 


CIRCLE 


PLANTS: Maspeth and Hicksville, N. Y. SALES OFFICES & WAREHOUSES: In all principal cities 


RUBBER COVERED WIRES & CABLES * VARNISHED CAMBRIC CABLES * PLASTIC INSULATED CABLES 
NEOPRENE SHEATHED CABLES © ‘‘CIRTUBE” EMT 


; xf fori! 


WIRE & CABLE 

a subsidiary of 

CERRO DE PASCO 
CORPORATION 


Proper steel plus! The best cc 
rolled steel plus the right handling gi 
CIRTUBE EMT its natural bendability. 


Easy fishing! A baked-on protecti 
coating gives CIRTUBE EMT a built in lub 
cation for easier wire pulling. 


Split-free, bead-free! tnducti 
welded CIRTUBE EMT, left, proves strong 
than ordinary EMT, provides easier fishin 


Automated quality control 
Automatic controls assure complete ar 
continuing uniform quality of product. 
. ‘ bs RR, Fe SSR Gs 


ue Sa 


Tight, easily handled bundles 
Bright, orange tapes hold CIRTUBE EM 
securely for easy handling on and off the jo! 


Fast, friendly service! Well-know 
Circle service through a nation-wide networ 
of well stocked nearby warehouses. 


SHUNT TRIP: Opens breaker by remote 
control, permits pushbutton remote trip- 
ping. Used to disconnect power from a 
remote or centralized point or to interlock 
with other electrical circuits (AC or DC). 
Can be actuated by limit switch or relay 
for automatic feedback control. 


UNDERVOLTAGE RELEASE: Trips instantly 
when voltage dips. Used to protect motors, 
elevators. hospital and theatre lights against 
damage or loss of voltage and to actuate 


emergency equipment. Voltage must be re- 
stored before breaker can be reclosed. No 
time delay in operation. 


172 


MOTOR-OPERATED MECHANISM: 
Opens, closes and resets breaker by 
remote control. Can be used for auto- 
matic reclosing or preferred-emergency 
hook-up by addition of relay. For auto- 
mated installations, isolated unattended 
pumping stations, radar systems, etc. 


BELL ALARM SWITCH: Signals when 
breaker trips. protects against unob- 
served outage. resets automatically. 


CENTER STUDS: Permit use of one 
breaker and trip unit for double- 
wound generator or transformer, with 
full protection. 


AUXILIARY SWITCH: Operates relay 
and control circuits at same time as 
breaker. For remote indication of 
breaker position (ON or OFF) by 
means of indicating lights. Can also 
actuate relays, control related equip- 
ment. interlock with other breakers. 


MECHANICAL INTERLOCK: Prevents 
two adjacent breakers from being 
closed in at same time. 


"hi 
J 


* 


so eran Nes | 


PLUG-IN SWITCHBOARD MOUNTING 
BASE ASSEMBLIES: Convert standard 
G-E breakers to plug-in. May be 
mounted side by aside. 
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accessories are the answer! 


Versatile, convenient, most can be installed in the field 


With ever-increasing automation and mechanization, complex control problems 
need fast solutions — and versatile General Electric circuit breaker accessories 
cover a wide range of applications to help you solve control problems. They can 
provide remote closing or opening, lowered voltage protection, overload trip-out 
indications, automatic reclosing, electrical or mechanical interlocking and 
primary or sequential operation. (See diagram below. ) 


For example, if you need to trip a circuit breaker by remote control, the 
G-E shunt trip is the device you need. It permits push-button remote tripping. 
In addition to remote control operation, the shunt trip can be used as an elec- 
trical interlock with other circuits, either AC or DC. Actuated by a limit switch 
for automatic feedback control, it is ideal for use in plant safety systems for 
machine limits, time limits, or any kind of a positive action system. 


And you no longer have to wait weeks for delivery of factory-installed 
accessories. Most General Electric accessories can be field-installed on standard 
breakers, by your own men, when you need them. Efficient, reliable G-E circuit 
breakers and accessories answer the growing need for circuit protection, opera- 
tion and information. 


For complete information, see your nearest General Electric distributor, 
or write Department CBA, General Electric Company, Circuit Protective Devices 
Department, Plainville, Conn. 


PROTECTION, INFORMATION, OPERATION — this example shows 
how several accessories might work together to give you all 3: 


Undervoltage device provides low-voltage protection. Auxiliary 
£ I } 


: ELECTRICAL switch shows you breaker is open. Bell alarm switch tells it has 
AUXILIARY : 


SWITCHES : opened on a short or overload. Motor operated mechanism gives 
PERATION you emergency power throw-over or remote operation. 


OTECTION 


General Electric makes 
a complete line of molded-case 


v a ae VOLTAGE RELEASE 
sa tA 


circuit breakers and accessories. 
10 to 800 amps — 120 to 600 volts 
AC, 125 to 250 volts DC. 


GENERAL ELECTRIC 
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" No. 208-6PC Long Nose 
Shear Cutting Plier 
Patent No. 2,848,724 


JUST THE PLIER FOR 
ELECTRONIC USE 


Shear principle 
requires 
pressure. 


less Pin keeps jaws 


aligned. 


Pointed nose 
reaches confined 
space. 


Steel jaws hold 
clipped end tight. 


Designed to form 
loop at wire end. 


Coil spring keeps 
jaws open. 


Here is a plier specially designed for 
electronic use. It will fit into confined 
space and steel jaws hold clipped end 
of sheared wire firmly ... nothing to 
wear out. 

The shear blade is at an angle of 15 
degrees (the standard angle of regu- 
lar diagonal pliers). Shear principle 
assures smooth, continuous action 
without snap, preventing shock which 
might damage transistors or delicate 
components. For use with bare wire 
up to 18 gauge. 

See your electronic supply house or 

WRITE FOR CATALOG 103-A 


Foreign Distributor: International 
Standard Electric Corp., New York. 


Mathias mm KLEIN: & | if 


12 oar McCORMICK ROAD © CHICAGO 45. ILLINOIS 


— 


174 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


TAXES 


Lower Your Taxes Through Trusts 


Despite present high income tax rates, you may be able to save 


important tax dollars by creating a trust. Here’s one way of doing it. 


By 

Edward S. Schlesinger, Attorney 
and 

Herbert M. Fisher, cP.A., Chicago, ill. 


ally thought of as something 

just for rich men’s children, 
trusts have now developed an im- 
portant place in the tax planning of 
many far sighted businessmen. 

The easiest way to understand a 
trust is to think of it as an arrange- 
ment in which one person (called 
the Trustee) holds property for the 
benefit of another person (called 
the Beneficiary) in accordance with 
the directions given to the Trustee 
by the person who created the trust 
(called the Grantor). You may 
think of a trustee as the manager 
of trust property who must follow 
the instructions given to him by 
the Grantor in the Trust agree- 
ment. No particular amount of 
money or property is needed to cre- 
ate a trust, and any adult competent 
to transact business may be a 
Trustee. 

The hypothetical case history of 
an electrical contractor, whom we 
will call George, shows how large 
tax savings would result from the 
use of a trust. Assume that George, 


A) ais: ous trust funds are usu- 


a married man with two children, 
had built up his own contracting 
business which netted him $35,000 
a year before taxes. In addition to 
the income from his _ business, 
George had managed to accumulate 
stocks which paid him another 
$5,000 a year in dividends, to bring 
his total income to $40,000 a year. 
Out of this $40,000 George would 
have to pay $12,400 a year in Fed- 
eral income tax, leaving him with 
a net of $27,600. 


Softening the Bite 


George wanted to find some way 
of reducing the terrific bite that 
taxes were taking from his annual 
income, better than $12,000 out of 
the $40,000 he was earning. After 
discussing the problem with his at< 
torney and accountant, George was 
convinced that he could save him- 
self important tax-dollars by cre~ 
ating a trust. Since he felt he 
could temporarily do without $4,000 
of his yearly dividends, he accepted 
his attorney’s recommendation ta 


TABLE |—WITH TRUST 


(1) (2) (3) (4) | (5) (6) 
Income on Total Total Income 
Accumulation Income After Tax Accumu- 
Dividend (4% of (Column 1 Income (Column 3 lation 
Year Income Column 6) plus 2) Tax minus 4) (Column 6) 
] $45000 8 Si8. oe $4,000 $807 $3,193 $3,193 
2 4,000 127 4,127 835 S292 6,485, 
3 4,000 259 4,259 868 3,391 9,876 
4 4,000 395 4,395 903 3,492 13,368 
5 4,000 535 4,535 940 3,595 16,963 
6 4,000 678 4,678 977 3,701 20,664 
7 4,000 826 4,826 1,016 3,810 24,474 
8 4,000 979 4,979 1,055 3,924 28 ,398 
9 4,000 1,136 5,136 1,096 4,040 32,438 
10 4,000 1,298 5,298 1,138 4,160 36,598 
Totals: $40,000 $6,233 $46,233 $9,635 $36 ,598 
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‘put stocks producing that amount 


into a trust. George selected his ac- 
countant as Trustee. The terms of 
the trust required the Trustee to ac- 
cumulate the trust’s annual income 
for a period of ten years, and to in- 
vest the accumulated earnings. At 
the end of the ten-year period, the 
Trustee was directed to pay all of 


_ the accumulated income to George’s 


wife, and to return to George all of 
the stock which he had originally 
put in the trust. Thus, after ten 
years, all of the accumulated income 
of the trust would be paid to 
George’s wife, and George would 
get back the stock he had put in 
trust. 

As a result of creating this trust, 
George increased his family’s 
wealth by more than $14,000 of ad- 
ditional after-tax dollars. 

The trust was created in order 
that the Trustee would pay taxes 
in the 26% tax bracket on the in- 
come received by the trust, rather 
than George having to pay taxes in 
the 50% tax bracket on the same 
amount. Thus, instead of George 
paying $2,000 in taxes on the $4,000 
of dividends in the first year after 
creating the trust, the trust paid 
only $807 in taxes on those divi- 
dends. It should be noted that the 
creation of the trust involved a tax- 
able gift for Federal Gift Tax pur- 
poses, but it is possible that no gift 
tax would be payable. 


Significant Savings 


The following tables illustrate 
the tax savings accomplished by 
creating the trust. 

Table I shows the amount of 
taxes paid and the amount left after 
taxes where the trust was created. 

Table II shows the amount of 
taxes which George would have had 
to pay, and the amount of after-tax 
dollars which he would have left if 
the trust had not been created. 

Table III shows the tax savings 
which George would have made by 
creating the trust if his taxable in- 
come had been $75,000, $60,000, 
$40,000 or $30,000. 

As you can see, at the end of the 
first year, the trust had $3,193 of 
accumulated income, and we assume 
that the Trustee invested this 
money to earn 4% per year. Thus, 
in the second year after creating 
the trust, the trust would still have 
its $4,000 of dividend income plus 
$127 in interest on the first year’s 
accumulation of $3,193. Following 
this pattern for the ten-year period 


NEW! STEEL CITY | 
CHANNEL BAR 


Mounts Fixtures, Boxes and Conduits in Suspended Ceilings 


vite 


Zeplaces Use of Ceiling Carrying Channel 
_ For Support of Electrical Fixtures, 
_ Conduits and Boxes © 


m28i+ 
No. 6013 Single Channel Bar 


A514) 263°. 


Logie! 
No. 6014 Single Channel Bar 


~ No. 6012 Double Channel Bar 


Electrogalvanized - 


Steel City All-Purpose Channel Bars 


Practical and economical for electrical installations in suspended 
ceiling construction. Slotted opening permits easy positioning of 
6H-BB Conduit Clamps, standard 1/,” Square Nut and Threaded 
Rod or No. 6017 Channel Carrier using either No. 6019 Box 
Fastener or No. 6018 Fixture Stud to secure box. Designed in 
two sizes for maximum utility—used separately or as double 
channel. Packaged ten—10’ lengths. 


Typical Installation of 
Surface Mounted Fixture 


| Ceiling Carrying Channel 


Simplified Hanging with 
Standard Electrical Fittings 


ol — Channel Bar 


Box mounted flush on Channel Bar with box 
fastener. Use fixture stud where required. 


NO. 6017 
CHANNEL CARRIER ONLY 


Ye" arid %4 
Conduit Hanger 


NO. 6019 . 
BOX FASTENER ONL No. 6018 
FIXTURE STUD ONLY 
SERIES 


COMPLETE ASSEMBLY 
NO. 6016 
COMPLETE ASSEMBLY 
NO, 6015 6H-BB 


Ys" SQUARE NUT 


Box on Channel Bar feeds and supports 
surface mounted fixture. 


Available now through leading electrical distributors 


Write for Free Samples and Technical Bulletin 


STEEL CITY ELECTRIC COMPANY 


A Subsidiary of American Marietta Company 
PITTSBURGH 33, PA. 
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Easy to Handle 
Easy to Set-Up 


BAKER | 
SCAFFOLDS 


Speed-Up 


Transporting, storing or assembling of the 
BAKER SCAFFOLD can be easily done | 
by one man. The storage or transporting 
space required by the BAKER SCAFFOLD 
is little more than the space needed for 
a step ladder. 
You save time, get started faster with the 

BAKER SCAFFOLD. 


ar 75% 
“Se \ 
g @\ LISTED UNDER RE-EXAMINATION SERVICE 
A UL: UNDERWRITERS’ LABORATORIES, INC, 
», 
"4 


SCAFFOLDS 


DESIGNED FOR PORTABILITY — BUILT FOR DURABILITY 


Write for 4. 
Baker Scaffold 
Bulletin #603 Drm 


BAKER-ROOS, INC. 
P. O, Box 892, Indianapolis 6, Indiana 


Gentlemen: Send the folder described on 
Baker Scaffolds without obligation. ECM 


Name. 


Organization. 
Address 
City. 


State. 


DISTRIBUTORS IN PRINCIPAL CITIES 


TABLE Il—WITHOUT TRUST 


(1) (2) (3) (4) (5) (6) 
Income On Total Total Income 
Accumulation Income After Tax Accumu- 
Dividend (4% of (Column 1 Income (Column 3 lation 
Year Income Column 6) plus 2) Tax minus 4) (Column 6) 
1 540008 0S s.,00ea $4,000 $2,000 $2,000 $2,000 
2 4,000 80 4,080 2,040 2,040 4,040 
3 4,000 162 4,162 2,081 2,081 6,121 
4 4,000 245 4,245 2,123 2,122 8,243 
by 4,000 330 4,330 2,165 27105 10,408 
6 4,000 A416 4,416 2,208 2,208 12,616 
7 4,000 505 4,505 2,250 Dg hy 14,868 
8 4,000 595 4,595 2,298 2,297 17,165 
9 4,000 687 4,687 2,344 2,343 19,508 
10 4,000 780 4,780 2,390 2,390 21,898 
Totals: $40,000 $3,800 $43,800 $21,902 $21,898 


TABLE III—COMPARISON 


Without Trust 


With - 

Year Trust $75,000 
] $3,193 $1,400 
2 6,485 2,820 
3 9,876 4,260 
4 13,368 5,719 
2 16,963 7,199 
6 20,664 8,700 
7 24,474 10,222 
8 28,398 11,765 
9 32,438 13,330 

10 36,598 14,917 


of the trust, we see that at the end 
of the tenth year, the trust has ac- 
cumulated $36,598 which the Trus- 
tee will then distribute tax free to 
George’s wife, and George will get 
back his stock. If George had not 
created the trust, but had continued 
to receive the $4,000 of dividends 
each year in his 50% tax bracket, 
even assuming he had reinvested 
his after-tax dollars at 4%, he 
would only have $21,898 left after 
taxes at the end of the ten years. 
By creating the trust, George has 
made for his family $14,700 in 
after-tax dollars. He would have 
had to earn at least $29,400—nearly 
one year’s income from his business 
—to have netted that same amount 
in after-tax dollars. 

George has earned for his family 
the equivalent of almost $30,000 by 
creating the trust for his wife. 
What they do with the money is 
unimportant for our purposes; 
whether they take a trip to Europe, 
make a down payment on a new 
home or send the kids to college 
doesn’t matter. What does matter 
is that they will have $14,700 more 
spendable, after-tax dollars than 
they otherwise would have had 
without creating the trust. 


$60, 000 $40 , 000 $30 , 000 
$1,520 $1,880 $2, 200 
3,063 3,793 4,447 
4,630 5,740 6,741 
6,220 7,721 9,085 
7,835 9,737 11,477 
9,474 11,788 13,920 
11,138 13,876 16,415 
12,827 16,000 18,963 
14,542 18,162 21,565 
16,283 20,361 24,222 


BIG SMILE on the face of electrical con- 
tractor John Lambert (left) is understand- 
able, inasmuch as he is pictured here 
“getting the word’”’ about winning a trip- 
for-two to our 50th State. On the other 
end of the congratulatory handshake is 
Bob Broostrom, residential sales rep for 
the Portland (Ore.) General Electric Co., 
sponsor of this plus two additional 
Hawaiian trips being presented to north- 
western contractors as part of a huge 
Gold Medallion promotion campaign. To 
be eligible for the award, contractors had 
to attend a PGE Medallion Home Work- 
shop, then wire at least one approved 
Medallion Home. A card related to each 
completed home was then dropped in 
“the barrel’ for periodic drawings. 
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Where will you be a year from today? Hundreds of men will be earning more 
—enjoying more responsible jobs—because they put in a little time every 
day, building job skill and knowledge with books like these. You can do the 
same with McGraw-Hill Libraries—selected to give you all-round knowledge 
of job fundamentals and develop your abilities in special areas of work. 
Plan to spend a little of your own time using the “canned experience” put 
into books for you by men who rate high in experience and know-how. It will 
make 1960 a better year for you, with gratifying rewards in job standing 
and bigger pay. 


PRACTICAL INDUSTRIAL ELECTRONICS LIBRARY 


4 volumes, 1369 pages, 1102 illustrations 


Now step ahead faster as an industrial electronics technician— 
turn your electrical experience into a big, new, better paying 
career! Day by day industrial plants are adding more electronic 
devices for sorting, counting, checking—almost any control job 
you can name. Make more money, feel more secure keeping 
these devices in top working order, doing work that is second 
nature to you. With what you already know about electricity 


The McGraw-Hill 
ELECTRICIANS’ PRACTICAL LIBRARY 


5 volumes, 2415 pages, 1481 illustrations 


Here’s a fine set of books to help you advance yourself in 
the field of practical electrical work. Simple, thorough, in 
line with today’s electrical methods and machines, these 
books let you work at your own pace, use your own job 
as a laboratory proving-ground. They make one of the 
easiest, most direct, and inexpensive ways you can take to 
become a top-pay electrical expert. Starting with one of 
the most practical treatments of theory you have ever 
seen, this Library prepares you to deal effectively with 
electric, magnetic, and dielectric circuits. A treatment of 
electrical mathematics gives you an ability in analysis and 
calculation that adds both accuracy and speed to your 
work. Wiring in all its phases is explained and illustrated 
—home, factory, farm and other requirements are covered 
from A to Z. Explanations of electrical machines—gener- 
ators, transformers, motors, etc.—show you all you need to 
know to install, test, and operate them. A whole volume 
is devoted to the problems of controls. 


Catalog price, $35.95—Library price, $27.95 
SAVE $8.00 


Catalog price, $29.50—Library price, $23.50 
SAVE $6.00 


you have a long head start in a field just beginning to boom. 
Get into it right now with the help of this Library. No long 
sessions on math or theory! These 4 practical volumes show 
you how to keep the plant’s electronic equipment working .. . 
how to locate and correct tube and circuit troubles . . . how to 
install, service, and maintain even brand new equipment with- 
out being stumped by new circuits. 


APPLIANCE SERVICING 
LIBRARY 


2 volumes, 444 pages, 101 illustrations 


There’s wide open opportunity for men 
with the kind of training this library 
gives—doing quick, efficient, profitable 
repair work in the growing appliance 
servicing field. The library covers all 
kinds of appliances, from washers and 
refrigerators down to hand irons and 
toasters—shows you the facts about 
how they are constructed and work— 
and gives step-by-step instructions for 
finding the causes of breakdowns and 
how to correct them. This is just the 
kind of information you need to get a job in a dealer’s 
service shop or to go into business for yourself. The 
Library gives special pointers on such things as getting 
business, making service calls, and refurbishing appliances 
for resale. It covers both 115-and 230 volt appliances, 
including irons, toasters, mixers, roasters, coffee makers 
and percolators, waffle irons and sandwich grills, rotis- 
series, conventional washers, automatic washers, rotary 
ironers, electric dryers, disposers, dishwashers, electric 
ranges, electric water heaters, refrigerators and freezers, 
room air conditioners, 


Library price, $10.45 


SEND THIS COUPON TO SEE ANY LIBRARY 10 DAYS FREE 
McGRAW-HILL BOOK CO., INC., Dept. EC-1 (Print) | 
Fi 327 W. 41st St., N. ¥. C. 36 Nas v7 sesaiirtarecavetest pals o Ciy ve pa eacgtaay eee | 
& é Send the library checked below for 10 days’ examination 
8 * iescourals, if satisfied, I will send (check one) (J full price, Adres) 0: <0'o'¢,073 +10, vista’ Zee cis heen | 
as fe or [] initial payment followed by monthly payments, according 
& cf to terms indicated for each library. Otherwise I will return Clig Bt7one kes eee Stataoae | 
a 2, books postpaid. ficsetn : | 
z ee PRACTICAL INDUSTRIAL ELECTRONICS LIBRARY. ; 
3 g 2 (Payable $5.50 in 10 days; $6.00 a month) Position >, 0:0:47<is-acore sterdielece. © eaten ee | 
g 3 (0 ELECTRICIANS’ PRACTICAL LIBRARY........-- $27.95 4 | 
a (Payable $6.95 in 10 days; $7.00 a month) Com panyee tics) tc'e, mals Geptesd diet aa 
@ [J APPLIANCE SERVICING LIBRARY........--+++ $10.45 For price and terms outside U. S. write | 
(Payable $5.45 in 10 days; $5.00 a month) McGraw-Hill Intl, N.Y.C. EC-1 | 
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HAMMERS 
WITH AUTOMATIC 
POWER ROTATION 


HAMMERS 
WITHOUT 
ROTATION 


DRILLS 
WITHOUT 
HAMMERING 


New! Revolutionary Skil Roto-Hammer 


Exclusive 3-way action obsoletes all other electric hammers! 


It’s actually 3 different tools in one: 
Powerful hammer with automatic power 
rotation that drills holes in masonry up to 
65 times faster than by hand... up to 5 
times faster than ordinary hammers... . 
without tiresome rotation of star drills. 


Hammer without rotary action for all 
kinds of hammering jobs, including chan- 
neling, routing, chiseling, riveting, demo- 
lition work, setting self-drilling anchors. 

Drill without hammering action for bor- 
ing holes in masonry, wood, metal, or any 


material that can be drilled with standard 
electric drills. 


Costs per hole are lowest of any ham- 
mer (see chart). Maintenance costs are 
lowest, too, because of unique ‘‘electro- 
pneumatic” drive. No springs to break 
... powerful hammering is air actuated. 


Ask your Skil distributor for demon- 
stration of Model 726 (14-1 inch) and 
Model 736 (1-2 inch). Or write for 8-page 
brochure. Skil Corporation, 5033 Elston 
Ave., Chicago 30, Ill. Attention: 

Dept. EDT-10, 


«--and SKILSAW POWER TOOLS 


LOWEST COST PER HOLE 


Based on 1000 holes (%” x 4” deep) in 
masonry—labor at $3.00 per hr, 
ORDINARY 
HAMMER 


SKIL 
NO. 726 HAMMER 


19,38 hours of labor 


1100.4 hours of labor 


$80.14 (labor & bit) $337,20 (labor & bits) 


8¢ per hole 34¢ per hole 


*New SKIL Carbide Bits stay sharp 20 to 30 
times longer than star drills, 


In the News 


Electricity Sparks 
The Sixties 


The electrical industry, a bul- 
~wark of the nation’s economy and 
an accurate barometer of “financial 
weather” ahead, bevins the 1960's 
with employment at a 8,000,000- 
plus peak, and drawing boards 
crammed with new product ideas to 
match the far-reaching needs of 
what promises to be a “fabulous 
decade of opportunity and achieve- 
ment,” 

All branches of this vast, multi- 
billion dollar industry will enter 
the new decade under the banner— 
“Wlectricity Sparks the ’60s.” The 
slogan will be officially recognized 
during National Electrical Week— 
February 17-18 — when such 
branches of America’s electrical in- 
dustry as electric power suppliers, 
manufacturers, electrical contrac- 
tors, distributors, retailers, service 
and repair shops and communica- 
tions companies observe the birth- 
day anniversary of Thomas A, Edi- 
son. Mr, Edison is typical of early 
pioneer inventors whose. collective 
genius helped to create and build 
the industry from an electric light 
to its present vast size and scope. 

National Electrical Week is con- 
ducted ag an umbrella activity for 
all branches of the electrical indus- 
try, according to N. J. MacDonald, 
chairman of the observance and 
president of The Thomas & Betts 
Company of Elizabeth, N. J. It is a 
“stage,” he added, wpon which each 
company and electrical trade organ- 
ization can produce its own pro- 
grams and direct its efforts toward 
its own special audience or the 
country at large. 

In a review of present conditions 
and a look-ahead into the future, 
Mr. MacDonald, speaking for the 
Industry Committee on National 
HMlectrical Week, reported: 

“Business throughout the electri- 
al industry was generally satisfac- 
tory in 1959 despite strikes and 
some soft spots in the employment 

_pieture. Another good year is in 
prospect for 1960, 

“As for the more distant, future, 
we are optimistic and see consumer 
spending climbing to about $490 
billion by 1960 with sales of new 


products—still in the research 
stage—leading the purchasing 
parade.” 


A round-up of information from 
engineering, marketing and gales 
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sources in the electrical industry, 
as given by the NEW Committee, 
presents a picture of “things to 
come” that stagpers the imagina- 
tion, 

Here, for example, is industry’s 
“startling forecast” of what it will 
offer the public during the next 
decade, 

A typical home will be totally 
electric, built around an automatic 
pushbutton control center which 
adjusts the temperature and humid- 
ity of the house to meet any change 
in weather conditions, and enables 
the family to obtain the precise 
level and color combination of light- 
ing desired for any room, 

The housewife may buy an en- 
tire week’s supply of food in 21 
pre-packaged cartons, selected from 
more than 100 menus available at 
the shopping market. Preparation 
of a complete meal can be accom- 
plished by pushing a button to con- 
vey the proper carton automatically 
from the home freezer to the elec- 
tronic cooking station, Food will be 
cooked exactly as desired without 
human effort of any kind, 

Compact thermoelectric refriger- 
ators or thermoelectric refriger- 
ated drawers will replace present 
type refrigerators, By reversing 
the flow of current, the user of a 
a thermoelectric unit will be able 
to convert his refrigerator into an 
oven, 

The future also holds a hostess 
cart that heats and cools with elec- 
tricity; an ultrasonic sink that 
washes dishes by means of sound 
waves, electric blankets that both 
heat and cool. Dusting will be done 
with an electro-static wand, Pre- 
packaged bedroom units will pro- 
vide automatic clothes cleaners. 
Laundro-closets will carry soiled 
clothing through wash, rinse and 
dry chambers . and return the 
clothing to a conventional closet 
ready to wear, 

Home lighting is advancing rap- 
idly and the present trend now is to 
provide light for seeing tasks, light 
to bring out the maximum beauty 
of color, texture and design of home 
furnishings, to proteet people from 
accidents and to make the home 
atmosphere far superior for the 
numerous activities that take place 
in the home. The industry predicts 
that this trend will increase in the 
608 with the ultimate result being 
the installation of luminous panel 
walls and ceilings. 


Television sets probably 


will 
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make use of a principle known as 
‘light amplification.” Instead of a 
large picture tube in a bulky ecabi- 
net, thin TV screens will be located 
on walls of various rooms ,, . and 
the programs, of course, will be in 
color, 


See Increase in Use of Electricity 


The tremendous use 
of present and “still-to-come” elec- 
tric equipment will mean a sharp 
upward turn in the consumption 
of electric power both in homes and 
in industry, 

KMstimates of total electric power 
usage in future years vary, but the 
publisher of one of the industry’s 
leading trade journals predicts that 
total electric energy sales over the 
next decade will increase by 120% 

which is equivalent to adding 745 
billion kilowatthours to the present 
electrical load, Of this total in- 
crease, he estimates that 8381 bil- 
lion kwhr will come from industrial 
use, 157 billion kwhr from commer- 
cial customers, and 284 billion kwhr 
from residential customers. The 
remaining 28 billion kwhr of elec- 
tricity will be used on the farm, for 
street and highway lighting, and 
for a variety of other purposes. 


increased 
’ 


Electrical Construction Hits 
$10.2 Billion 


In 1960 the value of electrical 
construction put into place in all 
type of new and modernized and 
repair buildings and facilities will 
exceed $10.2 billion. This covers 
the cost of electrical construction 
materials and labor and engineer- 
ing involved, This is 12% of the 
anticipated total outlay for con- 
struction, the nation’s largest sin- 
gle economic activity, of $85  bil- 
lion (new, modernized and mainte- 
nance construction) for 1960. In 
1950 the electrical part of the dollar 
spent for construction was only 
4.6%. By 1956 this had moved up 
to 9.4%. In 1960 it will be 12% and 
will continue to grow as electric 
heating and automation gains in 
popularity. 

In dollars, one executive esti- 
mates that total major appliance 
business will about double over the 
next 10 years with all firms doing 
approximately $3,200,000,000. The 
portable appliance business will 
zoom to $800,000,000; room air con- 
ditioner business, to $479,000,000, 
and television receiver business to 
$810,000,000. 
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Man Hours to Kilowatt Hours 


Emphasis is rapidly shifting 
from man hours to kilowatt hours 
to meet the production require- 
ments of our expanding economy. 
As a result total power generation 
by the utility industry could well 
approach the 1.5 trillion kilowatt- 
hour mark by 1969. At present this 
mark is more than 700 billion kilo- 
watthours. 

With about one out of every 20 
non-agricultural workers employed 
by the electrical industry, it is rea- 
sonable to assume, said Mr. Mac- 
Donald, that America’s standard of 
living today and in the coming 
years is dependent almost directly 
on the continued progress made in 
applying generous quantities of 
electricity to the tools and equip- 
ment used “in every facet of our 
residential, commercial and indus- 
trial ways of life.” This “electrify- 
ing view of the future” gives added 
impetus and importance to 1960's 
observance of National Electrical 
Week, Mr. MacDonald concluded. 


LIDSEEN . 
“Chicago” Benders 
are your 

Best Buy... 


Ask the Electrician who uses one... MEA Estimating 
School 


He’s our best advertisement and your best source for a first hand 


Opinion as to its real value on the job. They are complete machines A Success 

of all steel construction . . . no loose parts to be misplaced or lost 

and the only maintenance is an occasional drop of oil. Lidseen On November 21, 42 members of 
“Chicago” Benders work equally well on Aluminum or the Minnesota Electrical Associa- 
Steel Conduit. You get accurate bends every time and you will tion completed a full two-day course 
marvel at the way it quickly produces precise repeat bends and on electrical estimating and ac- 
offsets so important in exposed installations. Remember . . . ask the counting. There would have been 
electrician who is using a “Chicago” Bender; he will tell you its the many more, but registration was 
finest tool available and at a price that is eminently reasonable. limited to two classes of 21 “‘stu- 


dents” each so instructors could 
offer practical “‘working’’ sessions 
BENDING CIRCLES: INSIDE RADIUS with more assistance and attention 
to the individual. 
Eat Textbooks for the school were 
pe Ay the new MEA Estimating and Ac- 
2 counting Manual and the 1959 Na- 
No. 2T tional Electrical Code. Course pro- 
EM en gram and materials were developed 
se under the guidance of the faculty 
Illustrated: No. 1 for bending V2", ¥%4” and 1” rigid conduit of the Dunwoody Industrial Insti- 
aes tute in Minneapolis where classes 
As were held. The contractor commit- 
tee in charge of the school in- 
cluded: Chairman Elroy Lehn, 
Anoka; Gene Burton Brainerd; 
Melvin Gordon, Albert Lea; and 
consultant Norman DeYoung of St. 
Paul. 
MEA manager Harry W. Kane 
reports the school was so successful 
that several more sessions are be- 


ing planned for 1960. While this 
0 F N | R TH ¢C AR e ] LIN A, IN C. course was limited to member 


Ya" conduit or pipe 
Y%," conduit or pipe 
1” conduit or pipe 


1%" conduit or pipe 
1Y_" conduit or pipe 


Write for FREE 
illustrated Folder on 
How to Bend Conduit 


1050 FIRST STREET, HAYESVILLE, NORTH CAROLINA registrants, those in the future may 
PHONE HAYESVILLE 2000 be opened non-member interested 
parties. 
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NISA News 


More than 58 persons affiliated 
with NISA attended the 2nd Na- 
tional Conference on the Applica- 
tion of Electrical Insulation in 
Washington, D. C., December 8-10. 
A NISA exhibit featured color 
photographs of unusual insulation 
.. jobs performed by member shops. 
Staff engineers C. H. Lankford and 
A. C. Roe were on hand to answer 
questions about insulation abilities 
of independent electrical apparatus 
service shops. 


Christmas parties dominated the 
NISA December scene. At Milford, 
Conn., members of Connecticut 
Chapter enjoyed themselves at Do- 
Nut-Ho Towne House Inn. Mike 
Smaga was party chairman. Great 
Lakes Chapter celebrated on De- 
cember 10 at Hawthorne Valley 
Golf Club, Red Watterson in charge, 
with Chris Palmer, Joseph Bilicki, 
Walter Heebe and Harry Kerr as- 
sisting. In Philadelphia, Mrs. Ralph 
Kufen took over arrangements for 
the Quaker City Chapter Christmas 
party, held December 5 at Beck’s 
Restaurant. In Boston, New Eng- 
land Chapter celebrated the holiday 
season with a party December 10. 
St. Louis Chapter held their annual 
party December 13. 


L. Kowal, Metals and Controls 
Corp., Attleboro, Mass., addressed 
the Cincinnati Chapter of NISA on 
December 2, describing ways of us- 
ing Klixon brand motor protectors. 

e e es e 


Dynamic balancing was the topic 
discussed by speaker Ralph T. Bus- 
carello, of Eugene Roth, Inc., at the 
November 19 meeting of New York 
Chapter, held at Hotel Shelburne. 


New members of NISA’s South- 
western Chapter include: Shep- 
pard-Mamers Electric Co., San 
Antonio, Texas; United Electric & 
Magneto Service, Alexandria, La.; 
and Dissen Electrical Works, Hous- 
ton, Texas. The chapter’s next 
meeting will be held in Dallas, 
March 10-12. 


A large delegation from New 
York Chapter will be among the 
electrical apparatus service firms 
personnel attending a special meet- 
ing of Quaker City Chapter Jan- 
uary 27 during the 11th Annual 
Plant Maintenance & Engineering 
Show, Philadelphia, January 25- 
28. NISA President Horace C. 
Blenkhorn will be one of the prin- 
cipal speakers. 
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stands up 

under 
rough work 
conditions 


Where portable cord takes a beating 
because of rugged work conditions, 
WHITNEY BLAKE DYNAPRENE stands up 


and gives long, economical service. 


DYNAPRENE has an especially tough neoprene 
jacket, it resists abrasion, has high flexibility 
and long flex life, and provides premium 


quality service at competitive prices. 


Write TODAY 
for this complete 
catalog ... FREE. 


NEW HAVEN 14, eeilecncun 
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help 

carry 

the load of 
Modern 
Home Wiring 


4” OCTAGON BOX 


with BF Bracket 


This bracket places 
box at right angle 
to joist. Bracket 
prongs are for split- 
second mounting. 
#15KNBF 


Non-Gangable 


SWITCH BOX 


«Has line-up notches to 
gauge wall thickness, 
Means precision mounting, 
quickly and easily 
180NG 


These are modern boxes for modern 
home wiring... ideal for your next 
job. Write for specification sheets. 


Quality Needed for Tomorrow 


is in Arrolet Products... Today! 


SWITCH BOXES 
OUTLET BOXES 
BOX COVERS FITTINGS 


ARROLET 


CORPORATION 
Montgomery, Penna. 


Soles Representatives & Warehouse Stoche® BALTIMORE, MD. 
* *CHICAGO, ILL, * "CINCINNATI, OHIO * DALIAS, 


* GREENSBORO, N.C, * "KANSAS CITY, ° S 
ANGELES, CALIF. © e - 
“RICHMOND, VA. * ROCHESTER, N.Y. © *SEATTLE, WASH, 


* "TAMPA, FLA 
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Acme Electric Corp., Cuba, N. Y.,) 
was host to members of Niagara| 
Chapter on Nov. 6. A reception and| 
dinner preceded a _ plant  tour.| 
Joseph Hupp, dry-type transformer 
manager, discussed product trends,| 
and Chapter president Al Volland| 
reported on the NISA Chapter} 
Officers Conference held last Sep-| 
tember in St. Louis. 

s e ° ° 

“Motors in the Making” was the| 
title of a film shown to members of| 
Wisconsin Chapter by Ralph War- 
ren and Charles Low of Wagner| 
Electric Corp. at a meeting in Ger- 
mantown on November 17. 

° eo se e 

Jay Almerico, Avena Motors;| 
Joseph Ferrari, Excel Electric 
Service; Glenn Glave, Chicago Elec-| 
tric Co.; Abe Marcus, Ther Electric| 


| 


| & Machine Works; and Sig Plus- 
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kota, moderator, comprised a panel | 
at the December 8 meeting of Chi-| 
cago Chapter. They led a discussion | 
of cost and pricing methods for re-| 
building, rewinding, trouble shoot- 
ing and manufacturing. | 


New Books | 


Theory and Design of Small In-| 
duction Motors, by Cyril G. Vein-| 
ott. 492 pages; $13.50. MceGraw-| 
Hill Book Co., 327 W. 41st St., 
New York 36, N. Y. 

A comprehensive coverage of 
the engineering, application, and| 
design procedures that must be 
taken into account when working 
with small induction motors. Or-| 
ganized in four parts for easy 
reference, the book describes en- 
gineering principles and charac-| 
teristics; treats theory and per- 
formance calculation methods; 
provides means and formulas for| 
analyzing a given design; and 
shows how to design a machine to 
meet specified objectives. Main| 
emphasis is on the basic theory; 
mathematics is used only as 
needed to explain methods and de- 
velop formulas. 


Principles of Alternating Cur- 
rents, by W. Sluckin & J. R. 
Greener, Second Edition. 338 pages; 
$2.40 postpaid. Cleaver-Hume Press 
Ltd., 31 Wright’s Lane, London 
W8, England. 

A practical approach to ae cir- 
cuits and apparatus. After discus- 
sing the nature of electricity and 
alternating currents in general, 
this book covers vector represen- 
tation and types of ac circuits; 
operation of single and polyphase 
systems; principles and operation 
of transformers; power transmis- 


PHONE FOR MILES 


without any current 


Depending upon the wire used, 
Sound Powered Telephones will 
operate from short distances 
up to 30 miles or more without 
batteries or other power sources. 
Your voice supplies the energy 
to transmit speech in clear, 
distinct tones, free of all static. 
Indoor and outdoor models. 


Write for catalog 
/ HOSE-McCANN 


A TEL.LEPHONE CO., INC. 
25th St. & 3rd Ave., Brooklyn 32, N.Y. 


200 AMPERE 


' HOUSEPOWER 


FUSIBLE OR CIRCUIT BREAKERS — 
CONTROLS FOR WATER HEATER . 
AIR CONDITIONERS — HEATING PANELS 


WADSWORTH Chcleie 


MFG. CO.. INC 
COVINGTON, KENTUCKY 
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sion and distribution; power 
urements: Special toverace eee | (MOISTURE JUST CAN’T PENETRATE 


cluded on electronic principles 


and their application to power 2 
work, plus a discussion of typical 
utilizing apparatus such as induc- 


tion and dielectric heating equip- 
ment and electric discharge light- FLEXIBLE LIQUID-TIGHT WIRING CONDUIT 
ing. Test questions and answers 
are included for self-study. 


Connecting Induction Motors: Op- 
eration and Practice, by A. M. 
Dudley and Samuel F. Henderson. 
Fourth Edition; 425 pages; $13.50. 
McGraw-Hill Book Co., 327 W. 
Alst St., New York 36, N. Y. s 
New revision presents up-to- ... nor can grease, dirt, oils, alcohols or 
date data on operation and repair most other corrosive vapors, acids, or 
of both single and polyphase in- other harmful elements. Circuits are 
duction motors plus new chapters completely protected. 
on part-winding starting connec- Liquatite can be installed as quickly 
eons, see cane oes, and easily as Flexible Conduit, yet 
Bde i eka oe else ok a assures the protection of Rigid Conduit. It “™™s ” 
: ; follows contours, absorbs motion, vibration items 


Heavy Square Locked sS3 
or Interlocked 

Galvanized 

Flexible Conduit 


Electric Traction Engineering, by | and shock indefinitely. TYPE LT 

K. A. Binney. 224 pages; $2.50 J.C. APPROVED 
postpaid. Cleaver-Hume Press Find out why Liquatite is serving industry everywhere. open 

Ltd., 31 Wright’s Lane, London | Write today for free sample, costs and UNDERWRITERS: 


W8, England name of Distributor nearest you. 
A unique book devoted exclu- 


sively to the highly specialized Bd ELECTRI-FLEX COMPANY 
application of electricity to elec- 
tric railways and transit vehicles. P.O.BOX128C @ ROSELLE, ILLINOIS 
The exacting limitations encount- 
ered in the field demand specially 
designed apparatus and circuiting. 


This book applies basic electrical 

fundamentals to the solutions of i 

these problems, with complete ex- 

planations of various traction sys- 
tems in use, traction motors, 

diesel-electric generators, me- 

chanical drives, and control. ean 

Switchgear Principles, by P. H. G. 

Crane. 238 pages; $3.75 postpaid. <2 Sf : 
Cleaver-Hume Press Ltd. 31 a C8 


Wright’s Lane, London W8, Eng- 


land. 
A basic reference covering all 
aspects of the subject from bush- e 
‘@ 


APPROVED 


ings to cubicles. Chapters treat 
transmission and distribution sys- 
tems, short circuits and overvolt- 
ages, electrical discharges, prin- 
ciples of circuit-breaking, oil and 
air breakers, switchgear types and 
components, and tests and specifi- Heat by White-Rodgers—world’s 
cations. meer 


Use them with confidence— they’re 


specifically designed for Electric 


largest maker. 
Construction Accounting and Fi- 
nancial Management, by W. E. Sold under the brand names of more 
Coombs; 490 pages, $12.85. F. W. 


Dodge Corp., 119 West 40th St than fifty manufacturers of quality 


New York 18, N. Y. electric heating equipment. Type 1A61 

A complete treatment of ac- World's Type 1A65 
counting and management proced- y _.. % Largest Elegant New 
ures for contractors with practical a Seller Companion 
details directly applicable to job AAS 
and cost controls. “cmc ~WHITE-RODGERS CO., ST. LOUIS 6, MISSOURI TORONTO 8, CANADA 
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line 
weatherproof 
fluorescent 


extruded aluminum 
enclosed and gasketed 
waterproof + corrosion resistant 


For tunnels - underpasses - airport ramps 
subways - loading docks - station terminals 
laboratories - chemical industries - garages 
piers - service stations - swimming pools 
and marine applications. 


High corrosion resistance combined with 

strength ... low brightness with Holophane 

compound | Controlens® . . new wiring econ- 

omy with extra large wire channels... . 

Choice of Be. Output Rapid Start or Slim: 

line - available in 4, 6, 8 ft. Individual lengths 
r in continuous runs. z 


mc Philben 


LIGHTING 


1329 Willoughby Ave., Brooklyn 37, N. Y. 
in Canada: mcPhilben division of 
Wakefield Lighting Lid. London, Ontario 


your McPhilben representative has a 98 


Line sample unit... ask to see it. 
Sweet's © 


DATES 
AHEAD 


National Association of Home Builders 
—16th annual convention and expo- 
sition, Conrad Hilton, Hotel Sher- 
man, Chicago Coliseum, Chicago, 
Ill., January 17-21, 1960. 


Industrial Heating Equipment Assn.— 


Annual winter meeting, Warwick 
Hotel, Philadelphia, Pa. January 
18-19. 


International Association of Electrical 
Inspectors—Kentucky Chapter, Ken- 
tucky Hotel, Louisville, Ky., January 
21-22; Virginia Chapter, Mariner Ho- 
tel, North Virginia Beach, Va., April 
4-5, 


& Engineering 
Philadel- 


Plant Maintenance 
Show—Convention Hall, 
phia, Pa., January 25-28. 


American Institute of Electrical Engi- 
neers—Winter general meeting, New 
York, N. Y., January 31-February 5. 


Industrial Electric Heating 
Netherland-Hilton Ho- 
tel, Cincinnati, Ohio, February 1-4. 


National 


National Electrical Week—National 
Promotion, February 7-13. 


National Electrical Week Luncheon— 
Sheraton-Astor Hotel, New York, 
N. Y., February 9. 


Power and Communication Contractors 
Assn.—15th annual convention, 
3rown Palace Hotel, Denver, Colo., 
February 14-16. 


Upper Midwest Electric Industry Con- 
vention—Leamington Hotel and 
Municipal Auditorium, Minneapolis, 
Minn., February 14-17. 


National Rural Electric Co-op. Assn.— 
18th annual meeting, Kiel Auditor- 
ium, St. Louis, Mo., February 22-25. 


16th Annual National Wiring Sales 
Conference—Warwick Hotel, Phila- 
delphia, Pa., February 25-26. 


5th National Electrical Industries 
Show—New York Coliseum, New 
York, N. Y., March 6-9. 


Electrical Maintenance Engineers 
Assn. of California—l0th Biennial 
Electrical industry show, Shrine Ex- 
position Hall, Los Angeles, Calif., 
March 23-26. 


American Power Conference—Sher- 
man Hotel, Chicago, Ill., March 
29-31. 

Electrical Living Show, Milwaukee 


Home Show, Milwaukee Arena, Mil- 
waukee, Wis., April 2-10. 


Edison Electric Institute—Sales Con- 
ference, Edgewater Beach Hotel, 
Chicago, Ill., April 4-6. 


1960 Electrical Show for Industry— 


Cleveland Public Hall, Cleveland, 
Ohio, April 5-7. 
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Model 610 Metal Cutting Band Saw 


MOUNTED on WHEELS 
and Ready to GO! 


KALAMOBILE 


@ TRULY PORTABLE 
© HANDIER THAN EVER 


The Kalamobile has rubber-tired 
wheels and telescoping handles... 
can be shifted from job-to-job by 
one man with ease. This new 
Mobile Model M610D cuts pipe and 
conduit fast and clean. Capacity 6” 
rounds... 10” flats. 


| Machine Tool Division 


Kalamazoo TANK and SILO CO. 


509 HARRISON ST., KALAMAZOO, MICH 


FOR QUICK, EASY 
Cable Installation 


“EFFICIENCY” 


NESTED CONDUCTOR 


Nested conductor racks are compact and 
scientifically designed to carry cables equi- 
distant from center to center. Available in 
2, 3, 4, 5 and 6 bushing racks. 


EFFICIENCY 


ELECTRIC & MFG. CO. 
EAST PALESTINE, OHIO 
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i 
‘i 


ra 


Maintenance and Plant Engineering 
Conference—Chase-Park Plaza, St. 
Louis, Mo., April 25-26. 


National Association of Electrical Dis- 
tributors—Annual convention, Dal- 
las, Texas, May 1-5. 


National Industrial Service Assn., Inc. 
—Annual convention, Hotel Fon- 
tainebleau, Miami Beach, Fla., May 
4-7, 


National Fire Protection Assn.—An- 
nual meeting, Montreal, Canada, 
May 16-20. 


> 


Pacific Coast Electrical Assn.—Annual 
convention, Stardust Hotel, Las 
Vegas, Ney., May 16-18. 


Design Engineering Conference and 
Show—Statler-Hilton and Coliseum, 
New York, N. Y., May 23 


23-26. 


Edison Electric Institute—Annual Con- 
vention, Atlantic City, N. J., June 
6-8. 


New York State Associaiton of Electri- 
cal Contractors & Dealers—6l1st an- 
nual convention, Whiteface Inn, 
Lake Placid, N. Y., July 3-8. 


National Association of Lighting Main- 
tenance Contractors—National con- 
ference, Milwaukee Inn, Milwaukee, 
Wis., August 22-24. 


Illuminating Engineering Society—Na- 
tional Technical Conference, Penn- 
Sheraton Hotel, Pittsburgh, Pa., 
September 11-16. 


International Association of Electrical 
Inspectors — Northwest Section, 
Portland, Ore., September 12-14; 
Southwest Section, Reno, Nev., Sep- 
tember 19-21; Eastern Section, Sep- 
tember 26-28; Western Section, Con- 
tinental Hotel, Kansas City, Mo., 
October 3-5; Canadian Section, To- 
ronto, Ont., Canada, October 8-9; 
Southern Section, Rice Hotel, Hous- 
ton, Texas, October 17-19. 


Pennsylvania Electric Assn.—58d an- 
nual meeting, Penn-Sheraton, Pitts- 
burgh, Pa., September 20-22. 


International Association of Electrical 
Leagues—25th annual conference, 
Hotel President, Kansas City, Mo., 
October 5-7. 


National Electronics Conference—Ho- 
i Sherman, Chicago, Ill., October 
0-12, 


National Electrical Contractors Asso- 
ciation—1960 annual convention, Las 
Vegas Convention Center, Las Vegas, 
Nev., October 23-27. 


National Electrical Manufacturers 
Assn.—Annual meeting, Traymore 
Hotel, Atlantic City, N. J., Novem- 
ber 14-18. 


Electrical & Home Appiiance Show— 
Electrical Building, Balboa Park, San 
Diego, Calif., November 25-30. 


ELECTRICAL 


\ 
B 


Give Outstanding Service 


Anybody who knows motors will recognize 
that there is no finer motor than the Brook. 
These motors have established excellent 
service records in industry. Yet, they actu- 


ally cost less! 


Space age production methods and extensive 
distribution in 76 countries makes possible 
this better motor at lower cost. All standard 
enclosures. 1 to 600 H.P. Start saving now 
—look into Brook Motors at once. Write 
for literature and name of your dealer. 


SINCE 1904 


Jor) . . 
WY = 


\ 


. > 7 s 

. + 4 

—— 
4 


e- F. 
<oe™ 


worlds most respected motor 
BROOK MOTOR CORPORATION 


MOTORS 


3302-04 W. Peterson Ave., Chicago 45, Ill. 


Factory Representatives, Warehouses, Dealers, Service Stations, in Major Cities 
In Canada: Brook Electric Motors of Canada Ltd., 250 University Ave., Toronto, Ont. 


saves time and money 


BLACKHAWK’S 


complete line of holding, anchoring 


. Famous Blackhawk Snap-Strap for rigid con- 
duit is a time saver. Has exclusive “hold- 
bump.” Provides rigid contact support. 

Seg agit thinwall conduit — same style as 

00 


and fastening fittings 


zine alloy, non-creeping. Less bolt binding. 

7. WOOD SCREW ANCHORS, tapered rectan- 
gular hold causes side shearing action for 
greater holding power. Screw cuts threads. 

Use in concrete, tile, plaster or masonry. 


i de to fit thinwall conduit. 2 
3. eae Ctioe: Heavy gauge pressed steel- 8. SPRING TYPE TOGGLE BOLTS zinc plated, 
plated. Complete with case hardened set screw. double wings lock tightly to screw under 
4. Conduit Hanger holds thinwall and rigid, Used pressure. Prevent loosening by vibration. Round 
with toggle bolt, wood screw and anchor. head screws, zinc plated, fully threaded. 
BLACKHAWK anchoring and fastening devices Write for Blackhawk’s complete catalog today. 
5. CALKING ANCHORS for machine screws, 
for use in hard brittle material. Caulking tool BLACKHAWK INDUSTRIES 
with each box. (Screws not included.) Dubuque, lowa 
6. LAG SCREW EXPANSION SHIELDS of hard Where The New Ideas Come From 
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Eto all these wiring 
jobs and more with 
just one BUCHANAN 
 pres-SURE-tool 


You use just one Buchanan C-24 
pres-SURE-tool to install both 
Buchanan Splice Caps and Buchanan 
Termend® lugs. Only two sizes of all- 
copper Splice Caps splice from 2 #18’s 
thru 3 #8’s or 2 #6’s. Just one size all- 


Among the 
Manufacturers 


PORTABLE 
TRENCHER 


Headquarters Announcements 


Revere Electric Mfg. Co., Niles, 
Ill., has purchased the Hutchinson 
Mfg. Co., Houston, Tex., maker of 
derrick lighting systems. 

Q I-T-E Circuit Breaker Co., Phil- 
adelphia, Pa.—Alfred G. Bosanko, 
vice president, indoor distribution. 

Emerson Electric Mfg. Co., St. 
Louis, Mo.—Bernard Purcell, as- 
sistant vice president in charge of 
operations and general manufac- 


POW-R-SPADE GUARANTEES 


copper Termend lug terminates from 1 


#16 thru 1 #8 (or any equivalent 


combination of 2 or more wires). 


Buchanan Splice Caps and Termend | 


turing manager. 

BullDog Electric Products Div., 
I-T-E Circuit Breaker Co., Detroit, 
Mich.—Philip Scharf, Jr., promo- 


PRODUCT & PERFORMANCE! 


e@ Stampings has over five year’s experience in 
building trouble-free, productive trenchers. 


lugs are self-positioning in the tool and: | tion manager, panelboards and @ Stampings has sold more trenchers in their _class 
‘ . ai. eat RCA ‘ >| switchboards than all other manufacturers combined. There 

provide high strength, vibration proof | : : is a reason. 

connections. General Electric Co., Schenec- @ Shipment made within { day after order, and 


Big rs) 


Splicing 2 #18 thru 3 #8 or 2 #6. 


Sy S> 


_ Terminating 1 #16 thru 1 #8. 


Reducer tap. 


/ : 


Terminating group of wires 


larger than 1 #8. 


“RRA 


Splicing 3 #6. 


Re 


Splicing 2 #4. 


Write for pres-SURE-TIPS 
—showing how Buchanan 
pres-SURE--connectors do 
the work of two, three or 
four conventional solder 
or solderless devices. Ask 
for Bulletin EC-1. 


& 


Approved for splicing 2 + 18 thru 3 #8 or 2 
36 and for terminating 1 416 thru 1 #8. In- 
sulators approved for 600 volts on building wire, 


tady, N. Y.—Charles J. Meloun, 
manager of marketing, Outdoor 
Lighting Dept.; James L. Richard- 
son, advertising and sales promo- 
tion manager, Distribution Trans- 
former Dept. S 

Paragon Electric Co., Two Riv- 
ers, Wis—Howard M. Buchholz, 
manager, Commercial Time Switch 
Div. 

Executone, Inc., New York, N. Y. 
—Frederick Zissu and Richard I. 
Palmer, new directors. 

Smithcraft Corp., Chelsea, Mass. 
—Austin H. Leach, superinten- 
dent, manufacturing; Edward H. 
Bernstein, manager of employee 
relations. 

Minneapolis - Honeywell Regu- 
lator Co., Minneapolis, Minn.— 
Douglas K. Ridley, contract sales 
manager for automatic control 
equipment. 

Daystrom, Inc., Murray Hill, 
N. J.—Charles ID. Manhart, vice 
president. 

Appleton Electric Co., Chicago, 
Il]1—Chester B. Hudgins, man- 
ager of systems planning and con- 
trols; H. B. Paxton, vice president 
in charge of finance. 

Day-Brite Lighting, Inc., St. 
Louis, Mo.—Ear] N. Picker, sales 
promotion manager. 

Triangle Conduit & Cable Co., 
New Brunswick, N. J.—Glenn J. 
McMahon, plant manager, Con- 


completely assembled, ready to work, 


e Pow-R-Spade digs straight, curves, angles with- 
out preliminary set-up. Trenches 3” wide to 
24” deep—or 4” wide to 18” deep. 


@ Dealers in principal cities. 
For complete information 


TELEPHONE COLLECT 
Rock Island 8-9527 


or write 


FOR FASTENERS 
..- THAT HOLD 
e 
NO BEND 
NO SQUASH 
DRIVE STRAIGHT 


Answers the need for a Sturdy, Strong 


Staple. Save Time, Labor, Material with 


1000 volts in fixtures -in applicati : F : 

Serie Sc ree oR alee duit and Armored Cable Div. ih . 

: ; ese rugged Thiel Staples. 
Thomas Industries Inc., Louis- 

one ville, Ky—Charles W. Cassidy, Sold by Leading Electrical Wholesalers 

ELECTRICAL BUL Anan director of industrial relations. es Et al lg 

DISTRIBUTORS ELECTRICAL PRODUCTS Corning Glass Works, Corning, @ 

EVERYWHERE HILLSIDE, N. J. N. Y.—Joseph S. DeMaio, adver- TOOL AND 
tising and sales promotion man- ENGINEERING 
ager, Electrical Products Div. COMPANY 

See these and _ other . . 
Biohacens predict iat Allis-Chalmers Mfg. Co., Mil- 1417 N. Market St. @ St. Louis 6, Mo. 
tenance Show. 6): Waukee, Wis.—Derio Dalasta, head 
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HAROLD GERBER, senior electrical engi- 
neer for the Coddington Company, San 
Francisco, checks branch wiring in rural 
school where special ballasts were de- 
signed to permit lighting at 208 volts. 


of new static relay section, Switch- 
gear Dept. 


Regional Appointments 
NEW ENGLAND 


Electric Distribution Products, 
Inec.: Baynes, Inc., representative 
in Hartford, Conn. 

Allis-Chalmers Mfg. Co.: S. M. 
Osthagen, manager of utility 
sales, and C. R. Carlisle, manager 
of industrial sales, Boston district. 


MIDDLE ATLANTIC 


Preformed Line Products Co.: 
Fred J. Lekson, district manager 
of sales, eastern area. 

Electric Distribution Products, 
Inc.: Jones Associates, represent- 
atives in Jersey City, N. J.; Porter 
Electrical Mfg. Co., representa- 
tives in Murrysville, Pa. 

Sun-Tron Corp.: Robert B. 
Mugridge, Neptune, N. J., repre- 
sentative in northern New Jersey; 
A. Weingarten Corp., representa- 
tive in southern New Jersey, Dela- 
ware and western Pennsylvania. 


SOUTH ATLANTIC 


Electric Distribution Products, 
Inc.: Robert S. Fishburne, repre- 
sentative in Richmond, Va.; R. W. 
Chapman, representative in Char- 
lotte, N. C.; South East Engineer- 
ing Services, Inc., representatives 
in South Jacksonville, Fla. 

Sun-Tron Corp.: New represen- 
tatives: Bucky Moore, Myrtle 
Beach, S. C., covering South Caro- 
lina; Ken H. Hill, Mount Dora, 
Fla., covering Florida; Kuzell and 
Co.,. Decatur, Ga., covering 
Georgia; Robert C. Chapman, 
Charlotte, N. C., covering North 


Carolina. 


ELECTRICAL 


“ON THE JOB” WITH POWDER 


Cool-Amp Silver Plating Powder 
deposits a genuine coat of silver 
that will not peel off, and will pro- 
vide lasting protection against oxi- 
dation. It has been used extensively 
and is accepted as equal to electro- 
plating for bolted and stationary 
contacts. 


REDUCES MAINTENANCE— 


SAVES ELECTRICITY 
Cool-Amp minimizes overheating 
and provides cool maximum con- 
ductivity for your copper, brass or 
bronze contacts. Used on all current 
carrying connections. Cool-Amp sil- 
ver plating assures long life and 
low maintenance and will prevent 
series of losses from oxidation that 
are too small to create noticeable 
heat but still accumulate into major 

power loss. Apply to fuse clips and blades to reduce overheating. 

Cool-Amp contains no cyanide and is simple to apply. It can be used by any 
number of people at the same time ON THE JOB in underground vaults, sub-stations 
and hard-to-get-at places. The only equipment needed is a sharp steel wire brush 
or abrasive cloth, clean rag, water. One pound will plate approximately 6,000. sq. in. 


$13.50 PER POUND—SHIPPED PREPAID 
WRITE FOR FREE SAMPLE AND QUANTITY QUOTATIONS 


TOP QUALITY 
POWER OUTLETS 


for Outdoor Construction, Industry, 
Farms, Ranches, Mobile Home Parks. 


MODEL P55C illustrated—has 60 amp, 
250 volt, 4 wire receptacle, protected 
with a two pole 50 amp circuit breaker. 
Also has a grounded type duplex 
receptacle protected with a one pole 20 
amp circuit breaker. Overhead and 
underground connections easily made by 
use of Top Hub and Bottom KO's. Com- 
pletely weatherproof . . . cover closes 
over switches and receptacles and when 
padlocked, unit is tamper-proof. 


Over 100 other Standard Models—Fused or 
Circuit Breaker Types with 15 to 60 amp, 3 


MODEL P55C and 4 wire receptacles. 


See Your Local Midwest 


Electrical Distributor ELECTRIC PRODUCTS, INC. 


Or Write... DEPT EC, MANKATO, MINNESOTA 
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For low cost time control systems . . . 
ate designs available. 


The most 


RNG - SALES + SERVICE 


TIME RECORDER CO. 
Uh, 


“Ge 1732 Control Avenue 
Cincinnati 14, Ohio 


Since 1896 


Write for ‘Technical Topics’’ covering 
Time Systems and their operation, 
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ACTIVE PARTICIPANTS in the 35th an 
nual meeting of the eastern section of 
|AEI at Spring Lake, N. J., included (L-R):; 
C, L. Kelly, Sr, chief inspector, Bridge 
port, Conn., and G, J, Bostley, Rensselaer, 
N. ¥., new president of the eastern sec 
tiori for 1960 


EAST CENTRAL 


Okonite Company: Edward OC. 
, Manager, Cleveland office, 

Pennsylvania Transformer Div., 
McGraw-Kdison Co.: Edmond P. 
Zimsky, manager, new sales office 
in Chattanooga, Tenn. 

Sun-Tron Corp.; C. W. Bates, 
Detroit, Mich., representative in 
Michigan; General Sales Co., In- 
dianapolis, Ind., representative in 
Indiana and Kentucky. 

Advance Transformer Co.: Jerry 
Gatz, representative in Ohio, Pitts- 
burgh and West Virginia. 

Klectric Distribution Products, 
Inc.; Gregory-Salisbury & Co., 
representative in Louisiana, Mis- 
sissippi, Tennessee, Alabama and 
Arkansas; Webco, Inc., repre- 
seritative in Detroit, Mich.; John 
M. Perry Co., representative in 
Grand Rapids, Mich. 

Allis-Chalmers Mfg. Co.: Robert 
C. Brown, manager, General 
Products Div. sales, Midwest re- 
gion, 


sass 


WEST CENTRAL 


Sun-Tron 
Dallas, 


Corp.: Hodges Co., 
Tex., representative in 
Texas and Oklahoma; C.. F, 
Thomas, St. Louis, Mo., repre- 
sentative covering Arkansas, Cen- 
tral and South Illinois, and Mis-« 
sourd, 

Klectric Distribution Products, 
Inc.: Powell Electrical Mfg. Co., 
representative in Houston, Tex.; 
RK, L. Browne Co., representative 
in Shawnee, Kans.; Chuck Koer- 
ner, representative in St. Louis, 
Mo. 


WEST 


Advance Transformer Co.: Reese 
Gwillim, representative in north 
ern California, 

Preformed Line Products Co.: 
Kenneth &. Miller, distriet man- 
ager of sales, western area, 


SEARCHLIGHT 
SECTION 


(Classified Advertising) 


EMPLOYMENT * 
EQUIPMENT — USED 


BUSINESS 


on RESALE 


OPPORTUNITIES 


DISPLAYED RATE 


EQUIPMENT & BUSINESS OPPORTUNITY 
sAVertising $21.00 per inch, 


EMPLOYMENT OP PORTUNITIES—822.10 
per inch, subject to Agency Coramiasion, 


An Adwertiving imch is measured %” vertieally 
on one coluran, % columne—20 inches—to 4 
page, 

UNDISPLAYED RATE 
(Not available for equipment advertising) 
92.10 » line, minimum 2 lines. 


VORITIONS WANTED seth a dat Ar rate 18 ofe- 
half of above rate, payable in advance, 


Numbers—Count as one line, 


Discount of 10% if full payment ia made 
in advance for 4 consecutive Insertions, 


Box 


ELECTRICAL ENGINEER 


Experienced in substation maintenance rotary 
ond rectifier type, or signal and communica- 
tions work. Send confidential reply giving 
personal resume and required salary to C. 
Edw. Thorney Superintendent of Personnel, 
Chicago North Shore and Milwaukee Railway, 
650 Waukegan Avenue, Highwood, Illinois. 


WIRE and CABLE WHEN YOU NEED IT 


From Chicago you can get immediate delivery on 
all types of Electric Cable. Order today. We ship 


samo day. 
Send for our latest stock sheet 
UNIVERSAL WIRE & CABLE COMPANY 


EAstgate 7-4777 
2919 N. Paulina St, chreage 13, U1. 
onver 


Branches: Los Angeles—Houston— 


REPRINTED from 


ELECTRICAL CONSTRUCTION 
AND MAINTENANCE: 


© 195% Klectrical Specifications 
A manual of specification pro- 
cedure for electrical construction 
and ingtallation..7& pages, .$1.50 


® What You Should Know About Today's 
Klectric Controls 
An up-to-date guide to electric 
control In modern power, lighting 
and heating systems. 
52 pages... 


ORDER TODA Y. The supply is limited. 


a 


ELECTRICAL CONSTRUCTION 
AND MAINTENANCE 


330 West 42nd St., New York 36, 
New York. 


Mende rush to me: 


coplos of 19568 Klectrical Speoiflea- 
tions, 


coples of What You Should Know 
About Today's Mlectric Controls, 


Wnelosed ia full remittance 


of t 
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FOR 


POWER 
THAT’S 
ALWAYS 
ON 

THE JOB 


ZENITH 


AUTOMATIC 
TRANSFER SWITCHES 


Zenith Automatic Transfer Switches assure full 
protection against any failure of regular voltage. 
Transfer to emergency power in a fraction of a 
second is automatic at 70% of line voltage. 
Regular power is restored at 90% of line voltage. 
Simple design . . . sturdy construction 

- - switches lock mechanically through 
trouble-free toggle action . . . no springs, 
se\| latches or delicate mechanisms. | 
| Available electrically or mechanically 
held, 30 to 600 amps. 


Send for free catalog oncomplete Zenith line. 


155 WEST WALTON STREET * CHICAGO 10, ILL. 


PRECISION 
Engineered 
Fittings 


M. STEPHENS 


Mfg. Inc. Los Angeles 11 
814 E. 29th St. ADams 1-9147 
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CAN YOU SELECT THE 
BETTER CONTRACTS? 


(FROM PAGE 89) 


work that his existing contracts will 
suffer through a dilution or shift of 
mechanics and equipment to service 
the added projects. 

Future Business. Work that 
seems to be of the nuisance type 
often turns out to be a real asset. 
It may establish connections which 
lead to valuable business in the 
future. Repair work is often placed 
in this category, but many con- 
tractors do it to establish and main- 
tain good customer relations. 

One may have difficulty in selling 
the relatively high-priced service 
involved in repair work. Although 
the ratio of material to labor is low 
and operating costs are high, often 
it is hard to convince customers 
that the required markups are just. 
Contractors frequently have to ab- 
sorb some of the cost of repair work 
to avoid antagonizing customers. 

Fig. 2 presents the operating 
costs for supplying repair services. 
Although the study was made sev- 
eral years ago, the percentages 
noted are still representative and 
the cost figures have been revised 
to reflect present conditions. 

The General Contractor. Some 
general contractors expedite their 
work better than others and all of 
the sub trades benefit. On many 
jobs the cost of roughing-in work 
may vary as much as 10%, depend- 
ing on the firm handling the gen- 
eral contract. We hear much about 
the abuses of the general contrac- 
tors. Most of us know that the sub 
trades invite a good part of this. 

The Architect. Before appraising 
the value of contracts an architect 
may be in a position to let, the elec- 
trical contractor must settle a few 
questions regarding said architect. 
The following three are important: 

1. How well are his jobs engi- 
neered? 4 

2. Which general contractor is he 
likely to use? 

3. How well does he expedite his 
work? 

Answers to these will help the 
contractor decide if the work is of 
a desirable nature. Also, before so- 
liciting an architect’s business, the 
electrical contractor should learn 
whether or not the architect will 
give him favorable consideration. 

Any job is a good one if it will 
yield a return commensurate with 
time and services invested. Bear 
this in mind for all projects. 


Latrobe 
Electrical 
Products 


For quick, on-the-job installation you 
can’t beat the #190 “Tru-Level” fully 
adjustable steel floor box. 

Quick and easy tru-leveling is accom- 
plished by an adjusting-ring threaded 
Yo" and three 22” long screw legs. 
Nine K O's take care of any size wiring 
and large opening enables inside at- 
tachment of conduit without removing 
box body cover. 


Listed under re-examination service Underwriters 
Laboratories, Inc. 


Two Gang Adjustable 
Floor Box 


Adjustable Boxes come in single-round or 
square bodies. Also in square type Single 
Gang, Two Gang, Three Gang and Four 
Gang Boxes. All adjustable boxes are now 
bonded which makes them fire-proof. 


“Latrobe” 
Pipe or Conduit 
Clamp 


This clamp is made 
with a double 
safety bite of case 
hardened _ tool 
steel. Two models 
—Right Angle and 
the Parallel support. Each model comes in 11 
sizes to handle pipe or conduit ¥%” thru 4”. 


LATROBE PRODUCTS 


NON-ADJUSTABLE FLOOR BOXES 
ADJUSTABLE FLOOR BOXES 
GANG BOXES—COVER PLATES 
JUNCTION BOXES—NOZZLES 
PIPE OR CONDUIT HANGARS 
INSULATION SUPPORTS 
CABLE SUPPORTS—FISH WIRE 
STAPLE AND CABLE CLIPS 


Sales Representatives in all principal Cities. 


Puliman 
Manufacturing Co. 


JEFFERSON 


1209-1215 


LATROBE, 


STREET 


PA. 
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CLASSIFIED ADVERTISING 
F, J. Eberle, Business Mgr. 


EMPLOYMENT OPPORTUNITIES.., 188 


EQUIPMENT 
(Used or Surplus New) 
Popasalesane Wemtcarsrar ders ote eee eee 188 


¢ These manufacturers advertised 
their products in the ELECTRICAL 
PRODUCTS GUIDE ISSUE 


For more complete information, and ap- 
plication data on their lines, refer to the 
index of Advertisers in the ELECTRICAL 
PRODUCTS GUIDE ... the 13th issue of 
ELECTRICAL CONSTRUCTION AND 
MAINTENANCE. 
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Accessible from Front... 


(Solid back) ¢ Starters may be mounted against wall 
or in double row, back to back 


ECe&M’s door-and-disconnect interlocking system 

gives you 3-way padlocked safety. The gang-operated 
Disconnect Switch may be padlocked (1) in the “ON” 
position or (2) in the “OFF” position—both with the 
starter door closed. (3) The door opens only by back- 
ing out captive thumb screws after the contactor 
and disconnect are open. For COMPLETE SAFETY — 
Disconnect Switch blades engage grounding clips in 
the open position. 
ECé&M’s simple interference interlock permits manual 
operation of the contactor to check contact alignment, 
shaft rotation, and electrical interlock engagement. 
No roll-out is needed for any maintenance —contacts, 
operating coil, and control contacts are fully acces- 
sible within the enclosure. 


ECé&M starters are furnished with a control transformer. 
Since the bus is located in an isolated upper compart- 
ment, only one feeder is required fora group of starters. 


Write for BULLETIN 8130 


SQUARE 


fe /S DESIGN LEADERSHIP.../” Action! 


3-way 


Padlock Protection 


WITH 


ECaM Air-Break 
High Voltage 


(2200-4800 VOLTS) 


Starters 


& 
a 
F 


NO DRAW- OUT NEEDED -« Arc shields slide 
out horizontally, making front and rear con- 
tact-tips removable with standard wrench. 


3 Interrupting Ratings 
for Squirrel Cage, Synchronous 
and Wound-rotor Motors 


1. cLass £1. 50,000 KVA (symmetrical) based 
on certified tests. 

2. CLASS E 2-With current limiting fusesand high 
interrupting capacity contactor. At 2300 volts: 
150,000 KVA, 3 phase; 60,000 RMS amperes 
asymmetrical. At 4,800 volts: 250,000 KVA, 3 
phase; 60,000 RMS amperes asymmetrical. 

3. VALIMITOR® « May be used on a bus of unlim- 
ited short circuit capacity, through the use ofa 
contactor with an interrupting rating of 50,000 
KVA, and reactors which limit any fault current 
to a maximum of 25,000 KVA. 


TD COMPANY 


EC&M DIVISION e CLEVELAND 28, OHIO 


wherever electricity is distributed and controlled 


a single Con | et’ for any 


make motor,starter 
and circuit 


¢ 
: 


He-i 
| @8) 


*TYPE DMC: Dust-Ignition-Proof (Dust- 
Tight) — National Electrical Code Class I, 
' Groups E, F and G; NEMA Type 9EFG. 


Je : . | & KX TYPE WMC: Watertight — NEMA Types 
‘3, 3R, 4 and 5. 


CROUSE-HINDS Tyres DMC* AND WMC** 
Combination Line Starter CONDULETS 


DMC-WMC Condulets are designed to accept and operate any 
of the various makes of motor starters and circuit breakers. Single speed 
non-reversing combinations are equipped with a universal mounting plate, 
motor starter reset assembly and circuit breaker operating assembly. 

No substitutions of any parts on the Condulets are required. 

Built-in push-button stations and selector switches with various 
contact arrangements, pilot lights and control transformers can be supplied. 
Push-button and selector-switch operating shaft holes 
and pilot-light holes may be drilled, tapped and 
plugged for future use. 

Separate mounting lugs are bolted on body. A center position is 
provided on back of body so that lugs can be attached for 3 point 
suspension or center pole (2 point) mounting. Circuit breaker handle 
has provision for padlocking in “On” or “Off” position. 


WRITE for descriptive literature and specifications . . . UNIQUE COVER HINGING ARRANGEMENT 


or contact your Crouse-Hinds distributor. allows DMC-WMC Condulets to be mounted 
directly adjacent to other Condulets with- 


out providing extra space between for 
ay cover to hinge open. Cover pulls out, then 
<> to either side to clear adjacently-mounted 


MAIN OFFICE AND FACTORY: SYRACUSE, NEW YORK Condulets or other equipment. 


Crouse-Hinds Company of Canada, Ltd., Toronto, Ont 
Crouse-Hinds Instrument Company, Inc., Silver Spring, Maryland 
@ CONDULET® ELECTRICAL EQUIPMENT (Explosion-Proof and Conventional) @ FLOODLIGHTING 
@ TRAFFIC CONTROL SYSTEMS ® AIRPORT LIGHTING and WEATHER MEASURING EQUIPMENT ¥ 
‘These products are sold exclusively through electrical distributors. For application engineering help, contact 
one of the following offices: Atlanta Baton Rouge Birmingham Boston Buffalo Charlotte Chicago 


Cincinnati Cleveland Corpus Christi Dallas Denver Detroit Houston Indianapolis 
Kansas City Los Angeles Milwaukee New Orleans New York Omaha Philadelphia Pittsburgh 
Portland, Ore St. Louis St. Paul Salt Lake City San Francisco Seattle Tulsa Washington 


Resident Representatives: Albany Baltimore Reading, Pa. Richmond, Va. 


